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TO  THE 


Right  Honourable 

T  H  O  M  A  S 

EARL  of  Pembroke , 

PRESIDENT 


of  the: 


Royal  Society. 

My  Lord, 

Hough  Ambition  is  one  thing  that 
carries  me  to  addrefs  my  felf  to 
a  Perfon  of  your  Honour  and 
Ingenuity ;  yet  there  is  a  more 
common  Principle  of  f elf  prefer- 
nation,  which  concurrs ,  and  directs  me  to 

A  3  M 


The  Epiftle  Dedicatory. 

feek  that  Patronage  which  will  befpeak  not 
only  the  Jufiice y  but  the  Candour  of  every 
Reader .  And  feeing  the  Royal  Society  have 
jo  great  a  fenfe  of  their  happinejf  when  they 
are  to  a  hi  under  the  influence  and  conduct  of 
fo  Wife  and  Honourable  a  Prefident ,  I  cannot 
quefhon  my  own  j'afety  under  the  name  of 
fo  great  a  Patron .  When  I  reflect  upon  my 
felf  that  am  a  tender  and  an  infantile  Au- 
f  hor ,  I  find  nothing  but  fear  and  di / courage- 
merit  y  as  I  am  in  danger  of  being  Overlaid 
by  every  little  Cenfure :  but  when  I  confv - 
der  my  felf  under  the  Umbrage  of  a  Per - 
fin ,  whofe  Example  and  Authority  may  pre¬ 
vail  with  the  World  to  be  generous y  and  to 
imitate  thofe  Vertues  which  they  fo  much  ad¬ 
mire  in  your  Lordfhipy  this  frees  me  from 
that  diffidence  and  timorous  concern  which  the 
cenjorious  temper  of  the  Age ,  and  the  fenfe 
°f  my  own  weaknefs  are  apt  to  create . 

hut  although  it  may  reafonably  be  thought , 
and  I  have  confefs  dy  that  I  now  defign  mv 
own  fa fety\  that  this  "Treat ife  carries  four 
Lord  (hip's  name  as  an  Amulet  againft  thofe 


The  Epiftle  Dedicatory. 

cenfures  which  I  expoffe  it  to  ;  yet  it  will  at 
the  fame  time  appear  to  he  my  duty  to  pre- 
fent  to  your  Lordfhip  that ,  which  the  Re¬ 
lation  you  bear  to  the  Royal  Society,  gives 
you  a  "Title  to.  I  do  therefore  humbly  offer 
and  dedicate  thefe  Difcourfes  to  your  Lord- 
flnp  as  a  tejlimony  of  that  profound  ref  peel 
which  is  due  to  a  Perffon  off '  your  Quality 
and  extraordinary  Char  abler  ;  and  it  is  cer¬ 
tain. ,  that  every  Member  of  the  Society 

* 

/peaks  the  Senffe  off'  the  whole ,  when  he  ex - 
prefffes  the  great (f  deference  to  your  Honour, 


Having  therefore  confulted  my  Duty ,  as 
well  as  my  Intereffl  in  this  things  I  hope 
there  is  no  one  will  think  my  addreffes  a 
rude  tranfgrefion  of  the  Laws  off'  Decency.  I 
muft  confeffs,  that  theffe  Diffcourffes  are  too  mean 
and  unpoliffh'd  to  defferve  your  Lordfhip" s  Pa¬ 
tronage-,  but  fince  the  Defires  off'  the  Society 
did  encourage  my  deftgn  to  publifi  them , 
this  feems  not  only  to  make  them  capable  of 
it,  but  to  blefs  them  with  a  Title  to  it .  I 
do  therefore  prefume  humbly  to  beg  they  may 
not  offer  them] elves  to  the  World  without  the 

A  4  advan- 


The  Epiftle  Dedicatory. 

advantage  of  your  Favour ,  which  will  ren¬ 
der  them  more  acceptable^  and  gratify  to  the 
utmofi  the  ambitious  defres  of 

My  Lord, 

Tour  LordJhifs  mojl  humble. 

•  \  .  <  i 

'  •  *  *  '•  _  _ 

■  ‘  '  -I  \  s  ' 

and  mof  obedient  Servant ^ 


\  •  »  •  r  \  .  V  ■ 

' -  >  y  \ 

Clopton  Havers, 


To  the  molt  Worthy 

Dr  RICHARD 
MORTON, 

FELLOW 

O  F  T  H  E 

College  of  Phyjicians. 

\  , r  f  * '  * 

4Y  R, 

I:  Have  been  a  long  time  obliged 
by  a  continued  feries  of  your 
Favours,  and  fuch  as  would  na¬ 
turally  and  irrefiftibly  fuggeft  the 
thoughts  of  gratitude  to  any  one, 
that  has  not  "debauched  thofe  Prin¬ 
ciples  of  Realbn  and  Juftice,  which 

are  common  to  all  Men :  and  I  can¬ 
not 


not  with  any  latisfa&ion  live  in- 
volved  in  fo  great  a  Debt  without 
an  attempt  to  make  tome  grateful 
returns.  And  when  I  have  this  op¬ 
portunity  to  make  a  publick  ac¬ 
knowledgment  of  thole  Obligations, 
by  which  I  have  plainly  loft  the  Ti¬ 
tle  I  had  to  my  lelf,  and  come  un¬ 
der  your  commands,  I  dare  not  be 
guilty  of  that  filence,  by  which  I 
muft  leem  either  inlenfible,  and  no 
Man,  or  ungrateful,  and  the  worlt 
of  Men.  I  muft  own  it  as  one  of 
the  kindeft  Providences  of  Heav’n, 
that  1  had  the  happinels,  Sir,  not 
only  to  be  directed  in  my  Studies 
by  you,  but  by  your  particular  fa¬ 
vour  to  enjoy  many  other  great  and 
extraordinary  advantages  ;  to  all 
which  under  the  Almighty  God  1 
owe  what  I  may  pretend  to  in 
Phyfick.  I  do  therefore,  as  an  ex- 
preffion  of  that  Refpeft  and  Grati¬ 
tude  which  are  due  from  me,  hum¬ 
bly  prelent  you  with  thele  Dift 

courles : 


courfes :  and  although  I  lhall  never 
be  able  to  fatisfy  that  Debt  which 
I  have  contra&ed ;  yet  this  will  be 
a  demonftration  of  my  inclinations, 
to  be  Juft  and  Grateful.  And  there 
is  no  one  can  be  infenfible  how  far 
I  am  in  Juftice  bound  to  render  to 
you  that,  which  is  an  account  of  the 
Talent,  which  you,  Sir,  have  in¬ 
truded  me  with,  and  lb  far  as  I  am 
capable,  taught  me  to  improve. 

What  entertainment  thefe  Did 
courfes  will  find  in  the  World,  I 
know  not.  I  cannot  have  lo  foolifh 
an  opinion  of  my  felf,  or  them,  as 
to  think  they  are  free  from  thole 
imperfections  which  will  betray  the 
weaknefs  of  their  Author ;  and  per¬ 
haps  there  are  tome  things,  which 
Candor  it  felf  cannot  overlook.  How¬ 
ever,  the  fecurity  i  fhall  have  from 
your  Patronage,  gives  me  the  pro- 
ipeft  of  a  more  kind  and  candid 
reception,  than  they  can  deferve: 

which, 


which,  I  muff;  igenuoufly  acknow¬ 
ledge,  carries  fo  much  of  an  obliga¬ 
tion  in  it,  that  whilft  I  am  endea¬ 
vouring  to  difcharge  one  Duty,  I  am 
fenfible,  I  contraft  a  frefh  Debt. 
Thus,  in  the  very  exprellions  of  my 
Devotion  to  your  iervice,  l  meet 
with  Arguments,  which  confirm  my 
refclutions,  to  be, 

J/r, 


Tour  mojf  humble 3 

and  faithful  fervani , 


Clopton  Havers. 
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The  FIRST 

DISCOURSE, 

CONCERNING  THE 

Membrane,  the  Nature, 
Constituent  Parts, 

AND 

Internal  Structure 

OF  THE 

B  O  N  E  S- 


INTRODUCTION. 

S  no  Faculty  has  received  greater 
Additions  to  its  Improvement  in 
this  lajl  Age ,  than  Phyjicky  fo  no 
part  of  that  has  been  more  tempt - 
ingy  or  more  juccefsfully  purfued  than  Ana « 
to  my.  Fhe  Dif editors  of  many  preceding  Ages 

\B  turn'd 


turn  d  to  ci  J 'mall  account ;  Jo  that  Many  of 
the  mofi  admirable  Contrivances  of  Nature , 
and  of  the  great ef  Wonders  in  the  leffer 
World,  were  inobfervd-,  till  the  Curiofity  of 
fnne  ingenious  Men ,  animated  with  the  hopes 
of  fome  new  Difcoveries ,  put  them  upon  far¬ 
ther  ^  Enquiries ;  in  which  their  Indufry  and 
Felicity  carried  them  fo  far ,  that  the  Exi¬ 
gence  of  fome  parts  before  unknown,  the  Na¬ 
ture,  Structure  and  TJfe  of  others ,  began  to 
appear .  But  although  the  Scrutiny  and  Ob- 
fervations  of  our  Age  about  fome  of  the  Parts 
have  fie en  very  accurate,  we  have  been  only 
loafing  about  others',  particularly,  about  the 
internal  Fa  brick,  arid  fome  other  things  of  the 
Bones  our  Searchers  have  been  carelefs,  our 
Notice  fight  and  tr an  pent :  not  but  that  they 
deferve  our  flriSleft  Enquiry  and  ferious  Re¬ 
man  us  ;  for  1  do  not  fee  but  the  Almighty  Ar¬ 
chitect ,  has  equally  demonflrated  his  Divine 
Skill  in  the  whole  firuclure  of  thefe  Parts 
which  he  has  made  of  gr offer  'Matter ,  as  in 
the  Formation  of  thofe  which  confifl  of  fifted 
and  more  refined  Particles.  And  how  curi¬ 
ous  the  Hand  of  Heaven  has  been  in  the  Fra¬ 
ming  ana  Ordering  of  this  Firnber-work  of  our 
Bodies,  may  perhaps  appear  a  little  from  this 
Difcourfe.  A  little,  f  fay,  becaufe  I  am 
too  fenfible,  t hat  after  all  my  endeavours,  to 
a  cl  both  the  Philofopher  and  the  Anatomifi , 

I 


Introduction,  3 

I  am  infinitely  unjufl  to  my  Argument ;  how¬ 
ever ,  what  J  have  obferv  d ,  it  is  both  mv 
Duty  and  my  prefient  Defign  to  communicate 
to  this  Honourable  Society .  And  as  there  are 
Jeveral  things  will  occur  which  deferve  and 
require  a  Philofiophical  Solution ,  Jo  I  Jhall 
endeavour  to  account  for  them  by  explaining 
the  manner  in  which  they  are  produced ,  or 
confidering  the  ReaJ'ons  why  Nature  has  or¬ 
dained  them ,  as  I  jhall  have  occafion, , 

In  [peaking  to  this  Argument ,  I  Jhall 
purpojely  omit  the  notice  of  the  different  Fi¬ 
gures  of  the  Bones ,  the  diverje  manner  of 
their  Conjunction,  and  what  has  been  com¬ 
monly  obj'erv  d.  And  that  I  may  prejent  you 
with  a  Scheme  of  thoje  general  Heads  which 
I  defign  to  treat  of  they  fall  be  theje  which 
follow : 

Firfl ,  The  Periofteum,  or  that  Membrane 
which  invefis  the  Bones 5  which  being  infer - 
vient  to  [ever a l  ends ,  I  fall  confider  the 
Ufe  of. 

Secondly,  The  Bones  themfelves;  where  1 
fall  endeavour  to  give  an  account  of  their 
Nature,  their  Conflituent  Parts,  Internal 
Structure,  and  the  Pores  and  Pa/Jages  which 
are  formed  in  them ;  as  aljo  of  thoje  Blood- 
V fiels  which  ferve  for  their  Accretion  and 

B  2  Nu- 


4  I  N  T  RO  DUCTION, 

Nutrition .  And  as  the  ‘Teeth  are  a  fort  of 
Bones  different  from  all  others ,  I  Jhall  add 
fome  particular  Remarks  concerning  them. 

Thirdly ,  I  intend  to  explain  the  manner 
how  Accretion  and  Nutrition  are  performed, 
firft  in  general \  and  then  particularly ,  with 
refpedl  to  thofe  Parts  which  are  our  pre¬ 
fect  Subject.  And  in  treating  of  thefe  great 
Affairs  of  Nature ,  I  ft  all  take  occafion  to 
make  fome  digrefjion  about  the  manner  of 
Glandular  Secretion  ;  concluding  this  Head 
with  the  Etiology  of  thofe  fyrnptoms  in  the 
Rickets  where  the  Bones  are  concerned \  and 
Venereal  Nodes. 

Fourthly ,  I  am  to  give  an  account  of  the 
Obfervations  which  I  have  made  of  the 
Marrow,  and  to  deft  rib  e  the  Blood- VefTels 
thereunto  belonging  y  which  when  I  have 
done ,  I  defign  to  conjider  the  Ufe  of  this 
Oleaginous  Sub  fiance. 

Fifthly ,  I  have  a  particular  fort  of  Glands 
to  give  an  account  of  which  I  have  obfervd 
in  all  the  Joints.  I  jhall  defer  i  be  the  Sr uo 
lure  and  Situation  of  the  mojl  conftderable 
of  themy  and  then  enquire  into  the  Nature 
and  Ufe  of  that  Liquor  which  is  feparated  by 
them .  And  becauje  the  Obfervation  of  thefe 

.  .  Glands 
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Glands  will  be  very  ferviceable  to  us  in  ex¬ 
plaining  the  Caufe  of  a  Difemper  or  two 
that  affedl  the  Parts  in  which  they  are 
feated ,  I  fall  fay  J'omething  concerning  thofe 
Difemper  s ;  which  will  be,  firf,  a  Rheuma- 
tifm,  and  fecondly,  the  Gout. 

Sixthly ,  and  la  fly,  I  fall  conclude  my  Dif 
courfes  with  an  account  of  the  Cartilages ; 
explaining  their  Nature,  deferibing  their  Mem¬ 
brane  and  their  StruBure,  and  enquiring  into 
the  Ufe,  particularly  of  thofe  which  are  united 
to  the  true  Ribs . 


B  3  .  The 
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i  The  Manner  of 

GENERATION. 

'T  may  perhaps  be  thought  rea- 
fonable  and  methodical  by  fome, 
to  begin  my  Difcourfe  with  the 
Original  of  my  Argument,  arid 
to  offer  fbmething  concerning 
the  manner,  how  the  parts,  of  which  I  am  to 
Treat,  are  firft  formed:  and  altho’  the  man¬ 
ner  or  an  Animal’s  formation,  whether  it  be 
generated  in  the  Womb,  or  out  of  it,  is  one 
of  the  great  Arcana  $  of  Nature,  and  that 
which  neither  our  Senfes  can  obferve,  nor 
any  thing  of  Art  or  Mechanifm  imitate ; 
yet  we  may  make  our  conjectures,  and  find 
out  fome  probable  and  rational  Hypothefis 
for  our  fatisfadlion. 

The  Antients,  for  want  of  thofe  difcoveries 
which  lince  their  time  have  been  made,  had  a 
Notion  that  the  Semen  of  the  Man  was  a  part 
of  the  Conception :  that  the  Woman  had  a 
true  Seed,  and  a  compofition  arifing  from  the 
mixture  of  the  Seed  of  the  Male  and  Female, 
was  the  material  caufe  of  the  Bones,  as  of  all 

other 
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other  parts,  which  they  termed  Spermatick. 
But  de  Graef  has  better  informed  us,  and 
taught  us  to  explode  that  Opinion  ;  fo  that  it 
neither  admits  of  a  Defence,  nor  needs  a  Re¬ 
futation,  fince  he  has  difcover’d  to  us  Nefts 
of  Eggs  in  Viviparous  Animals,  and  that  in 
the  Bellies  of  Women. 

The  Origin  therefore,  even  of  the  higheil 
Animal,  being  from  an  Egg,  it  may  perhaps, 
if  duly  conflder’d,  feem  moil  probable,  that 
the  Bones,  and  all  other  parts,  are  by  the  ad¬ 
mirable  Stenography  of  Divine  Providence 
delineated  in  the  Egg,  whilft  it  is  in  the  Ova¬ 
rium,  and  before  the  Female  is  impregnated. 
Neither  can  it  feem  improbable,  that  fo  many 
parts  fhould  be  defer ibed  within  the  circum¬ 
ference  of  fo  fmall  a  Body,  when  we  confider 
the  minutenefs  of  fome  Animalcula ;  and  that 
notwithstanding  they  confift  of  Spirits,  Hu¬ 
mours,  and  a  multiplicity  of  Organical  parts. 
And  if  we  fuppofe  an  analogy  between  thefe 
Eggs  and  the  Seeds  of  Plants,  which  it  is  rea- 
fonable  to  do,  the  Obfervations  which  are  to 
be  made  of  the  one,  may  direft  us  in  our  Hy~ 
pothefis  concerning  the  other ;  and  favours 
our  Notion,  when  we  fee  the  Rudiments,  the 
Leaves,  the  Stem  and  Radicle  of  a  Plant 
are  to  be  found  in  the  Seed,  before  it  falls  in¬ 
to  the  Womb  of  the  Earth,  and  under  the 
generating  influences  of  the  Heavens.  It  is 
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true,  the  parts  of  an  Animal,  whilft  they  lie 
within  the  compafs  of  an  Egg,  are  indiftin- 
guifhable  unto  us  5  and  mu  ft  neceflfarily  be 
fo,  until,  and  for  fome  time  after  the  Vivifick 
Spirit  of  the  Semen  has  put  the  fluid  and  vo¬ 
latile  Particles  into  motion ;  after  the  firft  and 
efficacious  impreffions  of  which,  the  affair  of 
Generation  feems  to  be  carried  on  in  this  man- 
ner,  viz.  the  Particles,  which  are  the  firft  Prin¬ 
ciples  of  the  Humours,  and  all  thofe  which 
are  difpofed  for  an  activity,  being  by  this  mo¬ 
tion  put  into  a  Fermentation,  are  rarified  and 
expanded  5  and  thereupon,  requiring  a  larger 
fpace  than  that  which  was  capable  of  con¬ 
taining  them,  whilft  they  were  more  quiet, 
and  by  Nature  difpofed  in  fuch  an  order,  as 
to  lie  within  thofe  bounds  which  the  conve¬ 
nient  magnitude  of  the  Egg  could  not  allow 
them  to  exceed  before  an  Impregnation,  they 
begin  to  dilate  the  Cavities  and  Veflels  which 
contain  them.  Being  put  into  motion,  thos 
at  firft  it  be  languid,  and  proportionate  to  the 
tone  of  thofe  parts  which  are  afterwards  fo- 
lid,  they  naturally  endeavour  to  perfift  in 
it.  And  although  their  firft  and  natural 
tendency,  after  they  are  moved,  cannot  be 
thought  to  be  the  fame  in  all  the  parts  that 
are  thus  agitated,  yet  by  the  contraction  and 
pulfe  of  the  Heart,  it  comes  to  be  directed 
in  all  of  them  to  the  fame  general  terminus  ad 
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fuem,  that  is,  the  Veins.  For  whether  this 
Fermentation  be  excited  in  all  thofe  Particles 
at  the  fame  time,  which  afterwards  appear  in 
the  form  of  a  Humour ;  or  are  exalted  into 
Spirits ;  or  be  firft  begun  in  the  Punffium  / ali¬ 
ens ,  or  that  which  is  afterwards  the  great  E~ 
later  of  the  Blood,  the  Heart,  it  will  come 
to  the  fame  thing. 

If  the  Fermentation  be  excited  in  all  that 
matter  contained  in  the  Ventricles  of  the 
Heart,  and  all  the  Arterial  Channels  at  the 
fame  time,  though  there  follows  a  great  va¬ 
riety  in  the  tendency  of  the  motion  of  thefe 
Particles,  fo  that  fome  fly  one  way,  at  leaft 
endeavour  it,  and  others  another;  yet  ftill 
the  Heart  has  the  afcendant  over  all  of  them, 
fo  that  the  pulfe  of  this  Machine,  and  the 
power  and  motion  of  thofe  Particles,  which 
are  immediately  propelled  by  it,  dired  the 
courfe,  and  order  the  tendency  of  all  the  reft; 
fo  that  at  laft  they  come  to  be  all  moving  to¬ 
wards  the  extremities  of  the  Arteries,  and  to 
the  Veins,  which  fucceed  to  them. 

If  we  fuppofe  the  Fermentation  in  the  be¬ 
ginning  to  be  partial,  and  excited  only  in 
that  matter  which  lies  within  the  Cavities  of 
the  Heart ;  as  I  am  apt  to  think,  that  the 
Veflel  which  afterwards  appears  to  be  the 
Umbilical  Vein,  has  its  courfe  always  to¬ 
wards,  and  terminates  in  the  Membrane  of 
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the  Ovarium ,  where  there  is  a  Pore,  by  which 
the  fpirituous  Vapour,  or  fermentative  Parti¬ 
cles  of  the  Seed  entring  the  final!  dud:,  are 
conveyed  to  the  Heart,  and  that  to  both  Ven¬ 
tricles,  in  a  manner,  at  the  fame  time  ;  fo 
that  whilft  one  part  of  them  aduates  that 
matter  which  lay  in  the  right  Ventricle,  the 
other,  with  their  full  vigour  and  vertue,  com¬ 
municate  a  motion  to  that  which  is  contained 
in  the  left :  and  to  this  end  nature  feems  to 
have  formed  the  Foramen  Ovale  in  a  Foetus ,  by 
which  there  is  a  paffage  from  the  Vena  Cava 
into  the  Vena  Fulmin&ris ,  and  fo  into  the  left 
Ventricle,  without  ever  coming  into  the 
right,  that  fome  part  of  the  Seminal  Spirit 
may  be  immediately  difpenfed  to  the  left 
Ventricle,  and  agitate  the  Particles  contain’d 
in  it,  before  it  has  fpent  or  weakened  its  force 
by  ading  upon  other  matter.  I  fay,  if  the 
Fermentation  be  thus  partial,  we  may  con¬ 
ceive  how  the  Particles  in  both  Ventricles, 
being  rarified  and  expanded,  dilate  them,  and 
oblige  the  Fibres  of  the  Heart  to  a  renitency 
and  contradion,  and  fo  give  them  the  occa- 
fion  of  beginning  to  make  a  Pulfe,  by  which 
contradion,  and  the  expulfion  of  fome  part 
of  that  matter  which  was  lodged  within  the 
Cavities,  they  not  only  communicate  a  mo¬ 
tion  fuccefiively  to  thofe  parts  which  are 
contained  in  the  Aortah  and  all  the  VelTels 

which 
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which  are  propagated  from  it,  but  dired  and 
determine  their  motion  towards  the  Veins  : 
and  thus  the  fluid  parts  begin  their  Circula¬ 
tion.  And  as  by  the  motion  and  expanfion 
of  thefe  Particles  the  Arteries  are  diftended ; 
fo  partly  by  this  expanfion,  partly  by  the 
more  dired  preflure  of  that  matter  which  is 
in  Circulation,  the  extremities  of  thefe  Vef- 
fels,  and  the  pafiages  into  the  Veins,  which 
begin  where  they  terminate,  will  be  opened, 
and  fo  the  circulatory  courfe  of  the  Blood 
will  be  continued  into  the  venofe  Channels. 
And  becaufe  the  putting  the  Blood  into  a  due 
and  certain  courfe  of  Circulation,  is  a  bufi- 
nefs  of  great  importance,  abfolutely  neceflary 
to  the  Life  and  regular  encreafe  of  the  Foetus , 
as  well  as  in  the  whole  courfe  of  our  lives  af¬ 
ter  the  Birth  ;  therefore  there  feems  to  be  a 
particular  contrivance  for  the  more  effectual 
accompl ifhing  of  this  defign  in  the  Canalis 
Arteriofus ,  by  which  the  Blood,  that  after  the 
Foetus  is  excluded,  is  driven  out  of  one  Ven¬ 
tricle  into  the  other  through  the  Lungs,  at 
this  time  pafles  diredly  out  of  the  right  into 
the  Aorta  \  and  this  Ventricle,  which  after 
the  Birth  neither  adds  to,  nor  determines  the 
motion  of  the  Blood  in  the  great  Artery,  does 
evidently,  whilft  the  Foetus  is  in  the  Womb, 
confpire  with  the  left  in  the  agitation  of  that 
matter  which  is  in  the  Aorta  and  by  the  me¬ 
diation 
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diation  of  the  Particles  which  it  immediately 
propels,  makes  a  pre  flure  upon  it  to  drive  it 
on  in  the  Arterial  Channels,  as  well  as  the 
left  Ventricle  does.  The  reafon  why  the 
courfe  of  the  Blood  is  diverted  from  the 
Lungs,  I  know,  is  commonly  fuppofed  to  be, 
becaufe  the  Foetus  does  not  refpire  in  the 
Womb,  But  this  does  not  feem  to  me  a  fuf* 
ficient  reafon  ;  for  though  it  is  not  necefiary 
that  the  Blood  fhould  circulate  through  the 
Lungs,  upon  the  account  of  refpiration,  yet 
I  do  not  fee  it  would  be  either  impoflible  or 
inconvenient  for  it,  to  have  its  courfe  thro" 
them,  before  the  Foetus  is  excluded,  and  comes 
to  breath.  There  are  the  fame  palfages  or 
Pneumonick  VefTels  before  as  after  the  Birth, 
And  what  though  the  Lungs  do  always  fuh» 
fide,  do  they  not  the  fame  in  expiration  ? 
Nay,  does  not  the  pafiage  through  thefe  Vef- 
fels  feem  more  free  and  eafy,  whilft  the  Lungs 
fubfide,  than  when  they  are  inflated,  and  all 
the  Bronchia  and  Veficles  diftended,  at  which 
time  the  Blood-Veflfels  muft  neceflarily  be 
more  compreft  and  ftreightned  ?  But  flip  po¬ 
ling  the  Blood  could  not  have  a  free  pafiage 
through  the  Lungs  of  a  Foetus ,  and  the  defect 
of  refpiration  forbad  it ;  yet  this  is  no  rea¬ 
fon,  why  the  right  Ventricle  Ihould  propel 
the  matter  it  contains,  into  the  Aorta ,  and 
not  throw  it  into  the  left  by  fome  contrh 

trivance. 
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trivance,  like  the  Foramen  Ovale ;  fo  that  we 
may  reafonably  think  there  was  this  defign, 
to  bring  both  Ventricles  into  a  Confpiracy  to 
determine  the  motion  of  the  Particles,  which 
are  yet  to  be  fettled  in  a  due  courfe,  to  the 
Veins,  and  to  drive  them  on  through  all  the 
Stages  of  Circulation. 

In  the  fame  manner,  as  the  extremities  of 
the  Arteries  are  opened,  that  is,  both  by  the 
expanfion  and  diredt  preffitre  of  the  Particles 
which  move  in  them,  the  Pores  of  the  Glan¬ 
dules,  whether  feated  in  the  fides,  or  at  the 
extremities  of  the  Arterial  Channels,  which 
before  were  clofed,  will  be  dilated,  whereby 
they  become  fit  for,  and  begin  to  perform  fe-> 
cretions :  then  are  the  Spirits  feparated  by 
the  Brain  ;  and  when  this  habitation  of  the 
Soul  is  furnifh’d,  and  as  foon  as  a  fufficient 
quantity  of  Spirits  are  fupplied  to  irradiate 
the  Syjlema  Nervofum ,  then  may  probably  be 
the  time  when  the  Soul  of  a  humane  Foetus 
is  infufed,  and  takes  poffeffion.  The  Nutri¬ 
tious  Glandules  amongft  others  beginning  to 
perform  their  Office,  do  give  the  Bones,  and 
all  the  folid  parts,  a  continual  fupply  of  fuch 
Particles  as  are  of  their  own  nature,  and  fit 
to  be  apponed  to  them  ;  whereby  they  in- 
creafe  :  and  as  the  vigor  and  preffure  of  the 
Spirits  grows  ftronger,  and  as  it  were,  knocks 
thefe  Particles  nearer  to  one  another,  the 

parts 
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parts  begin  to  fhew  fome  folidity,  to  difcover 
their  nature,  and  become  vifibiy  diftindt.  And 
this  Hypothecs,  how  ftrange  foever  it  may 
feem  to  fome,  does  give  us  a  clearer  and 
more  intelligible  Notion  of  the  manner  of 
Generation,  and  the  exfedts  of  the  Semen  upon 
the  Egg,  than  what  has  been  faid  of  that  pla- 
ftick  power  which  has  been  fuppofed  to  be  in 
the  Seed  of  the  Male,  and  to  form  the  parts  of 
an  Animal  from  a  rude  and  indigefted  Chaos . 
But  I  pafs  off  from  thefe  conjectures  to  the 
conlideration  of  that  Subject:  I  have  propofed 
to  treat  of,  which  does  in  many  things  offer 
it  felf  to  our  Senfes,  and  encourages  us  with 
fairer  promifes  of  certainty  and  fatisfaction  ; 
and  I  begin  with  that  part  which  firft  pre- 
fents  it  felf  to  our  view  and  obfervation,  the 
Periosteum. 


^Periosteum. 

>Vh  is  is  a  thin,  tranfparent  Membrane, 
made  up  of  moft  minute  and  curi¬ 
ous  threads,  endued  with  an  acute 
fenfe,  and  expanded  over  the  Bones. 
The  Fibres,  of  which  it  confifts,  are  not  inter¬ 
woven  one  within  another,  but  difpofed  in  fe- 

veral 
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veral  Series  one  over  the  other.  It  is  in  fome 
parts  thicker  than  in  others,  and  confequently 
lefs  tranfparent.  In  fome  places  it  offers  its  fu- 
perficies  fairly  to  our  view,  that  is,  where  no 
Mufcles  have  their  origination,  nor  are  imme¬ 
diately  infer  ted  by  their  Tendons  (tho*  it  is  true, 
every  where  elfe  there  are  fome  Filaments  in¬ 
fer  ted  into  it  from  the  Membrane  of  the  Muf¬ 
cles)  ;  and  where  it  may  be  obferved,  tho*  it  is 
not  exactly  fmooth,  it  is  more  equal  than  on 
that  fide  which  lies  next  to  the  Bone  ;  for  on 
this  part  it  has  every  where  inequalities;  fome 
whereof  are  in  the  form  of  ridges,  others  are 
fmall  Protuberances  of  divers  other  figures, 
fome  round  like  little  Mole-hills,  fome  Oval, 
&c.  to  fpeak  briefly  of  which,  they  are  corref* 
pondent  to  fome  fuperficial  Cavities  formed 
upon  the  Bones  ;  which  I  fhall  afterwards 
have  occafion  to  fpeak  of.  It  has  Blood-vef- 
fels,  both  Veins  and  Arteries,  v/hich  are  vi- 
fible  enough  in  the  Periojieum  of  large  Beads, 
but  they  have  nothing  particular  that  is  wor¬ 
thy  of  our  remark. 

About  the  Origin  of  this  Membrane,  I  do 
not  find  that  Anatomical  Authors  feem  much 
to  concern  themfelves,  not  fo  much  as  gene¬ 
rally  they  do  about  that  of  the  Pleura  and  Pe~ 
ritonceum .  The  account  that  may  he  gather'd 
from  fome  few  of  them,  is  that  the  Periojieum 
of  the  Skull  is  from  tire  Dura  Mater,  and  that 

of 
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of  other  Bones,  from  the  F ibres  of  the  Mui- 
cles.  But  fince  it  is  a  Membrane  common 
to  the  Bones,  it  does  not  feem  fo  reafonable 
to  fuppofe,  that  in  one  place  it  has  an  origi¬ 
nal  fo  different  from  it  felf  in  another,  efpe- 
dally  confidering  that  there  areMufcles  about 
the  Head,  as  well  as  in  other  parts,  from  which 
it  might  be  produced.  And  the  beft  account 
of  it  that  I  could  gather  from  a  ftrict  exami¬ 
nation  of  this  Membrane,  is,  that  the  Fibres 
which  conftitute  it,  are  every  where  of  two 
forts ;  fome  of  them  are  propagated  from  the 
Dura  Mater-,  others  from  the  Fibres  of  the 
Mufcles.  That  the  Periofleum  of  the  Skull, 
which  lies  next  to  the  Cranium ,  is  derived 
from  the  Brain,  appears  not  only  from  what 
has  been  commonly  obferv’d,  that  they  are  u~ 
nited,  and  the  one  continued  from  the  other 
through  the  Sutures  in  a  Feet  us  and  Infants 
newly  born  ;  but  befides  this,  the  Dura  Mater 
paffes  out  of  the  Skull  at  other  places,  as  be¬ 
tween  the  Os  Spheenoidis  and  the  Os  Petrofum ; 
fo  between  the  Os  Petrofum  and  the  Os  Occipi - 
tis-,  which  is  the  reafon  why  it  adheres  fo 
firmly  to  that  part  of  the  Cranium .  When  it 
is  got  out  beyond  the  Bones,  between  which 
it  is  double,  it  fpreads  it  felf  both  ways  over 
the  Bones,  one  part  running  one  way,  and  the 
other  another.  And  as  the  Pericranium ,  which 
I  cannot  conceive  to  be  any  other  than  the 

Periojleum 
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Periojleum  of  the  Skull,  owes  the  Original  of 
one  Series  of  its  Fibres  to  the  Dura  Mater , 
fo  does  the  Periofleum  in  all  other  parts: 
therefore,  in  that  part  of  this  Membrane  which 
lies  next  to  the  Bone,  there  are  every  where 
a  Set  of  Fibres,  whofe  tendency  is  dired  from 
one  end  of  the  Bone  towards  the  other,  and 
without  that  Variety  in  their  Pofition,  which 
is  often  to  be  obferv’d  in  thofe  Threads  which 
are  deriv’d  from  the  Mufcles.  This  may  feem 
improbable :  for  tho’  we  may  eaftly  conceive 
how  thofe  Filaments,  which  are  propagated 
from  the  Dura  Mater ,  may  be  continued 
from  one  Bone  to  another  in  the  Pericrani¬ 
um ,  fo  far  as  the  Bones  are  joined  by  Sutures, 
or  Harmony  ;  yet  where  the  Bones  are  arti¬ 
culated  and  diftinguilh’d  by  viiible  Interfaces, 
and  when  the  Membrane  which  lies  over 
thofe  Interfaces,  is  no  part  or  continuation  of 
the  Periofleum,  the  courfe  of  thofe  Fibres, 
which  proceed  from  the  outward  Membrane 
of  the  Brain,  mu  ft  be  interrupted,  and  after 
their  termination,  the  Periofleum  mu  ft  necef- 
farily  be  wholly  deriv’d  from  fomething'  elfe. 
But  this  difficulty  I  foon  got  over,  when  I 
came  ftridly  to  examin  the  Ligiaments  of  the 
Bones,  where  I  obferv’d  a  continuation  of 
thefe  Threads  running  upon  thofe  Ligaments, 
by  which  means  they  proceed  from  one  arti¬ 
culated  Bone  to  another. 
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Beficles  the  Filaments,  which  arife  from 
the  Dura  Mater ,  and  make  that  part  of  the 
Periofeum  which  lies  next  to  the  Bone,  there 
are  another  Set  of  Fibres,  which  are  propa¬ 
gated  from  the  Mufcles  and  Tendons,  which 
accede  to  it  in  every  part  at  is  proceeds :  the 
Original  of  thefe,  in  fome  parts,  efpecially 
upon  the  Bones  of  large  Animals,  is  eafy  to 
be  difcover’d ;  for  by  taking  one  of  the  exte¬ 
rior  Fibres  of  a  Mufcle,  and  feparating  of  it 
gently,  it  not  only  leads  us  to  the  Periojieum , 
but  I  have  trac'd  fome  of  them  a  good  way 
upon  this  Membrane,  where  its  fuperficies  has 
been  clear  of  the  fleihy  Fibres. 

The  order  and  courfe  of  the  Fibres  in  this 
Membrane,  is  not  the  fame  in  all  of  them : 
Thofe  indeed,  which  are  propagated  from  the 
Dura  Mater ,  are  every  where  parallel,  and 
their  Tendency,  as  1  have  already  obferv'd, 
is  from  one  end  of  the  Bone  to  the  other ; 
but  for  them,  which  are  deriv’d  from  the  muf- 
cular  or  tendinous  Fibres,  they  are  not  con- 
ftantly  agreeable  in  their  courfe  and  polition ; 
but  as  they  differ  fometimes  from  thofe  which 
proceed  from  the  Dura  Mater ,  fo  thofe,  which 
are  propagated  from  one  Mufcle,  have  in  lome 
places  a  tendency  different  from  them  which 
are  deriv'd  from  another;  fo  that  I  have  in  the 
Periofeum  of  one  of  the  Bones  of  the  Leg 
obferv’d  three  feveral  feries  of  Fibres  lying 

one 
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one  over  another  ;  the  interior,  or  thofe  next 
the  Bone,  were  ftreight,  the  reft  ariffng  from 
two  feveral  Mufcles,  whofe  different  fituation 
gave  their  Fibres  in  their  elongation  a  different 
tendency :  thofe  that  were  derived  from  one 
Mufcle,  proceeded  obliquely  one  way,  and 
they  that  were  from  the  other,  obliquely  the 
other ;  that  they  decuffated  one  another  in  the 
fame  manner,  as  the  Fibres  of  the  obliquely 
defcending  and  afcending  Mufcles  of  the  Ab- 
domen  do.  And  according  to  the  pofftion  of 
the  mufcular  Fibres,  with  refoedt  to  thofe 
Threads  of  the  Periojieum ,  which  have  their 
Origin  from  the  Dura  Mater ,  the  Filaments 
which  are  derived  from  thofe  Mufcles,  are 
fometimes  parallel,  in  fome  places  tranfverfe 
or  oblique  to  them  which  proceed  from  that 
Membrane  of  the  Brain.  Therefore  I  have 
in  tearing  of  this  Membrane  of  the  Bones 
obferv’d,  that  in  fome  parts  it  has  been  more 
eafily  rent  diredtly,  that  is,  where  the  Fila¬ 
ments  were  all  parallel,  and  obferved  the  fame 
tendency  j  and  in  others,  where  fome  of  them 
were  oblique,  or  tranfverfe,  it  was  not  fo  very 
difficult  to  pull  it  afunder  that  way. 

Flowever,  the  Tendons  of  many  Mufcles 
do  propagate  their  Fibres  to  make  feme  part 
of  the  Periojieum ;  yet,  I  have  obferv’d  that 
fome  of  them,  which  have  often  a  great  ftrefs 
or  dependence  upon  them,  when  they  adt, 
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have  not  been  fo  kind,  but  penetrated  thi§ 
Membrane,  and  were  immediately  inferted 
into  the  Bone  5  fo  that  I  could  diftinguifh  the 
Periojieum^  which  lay  like  a  Circle  round 
them  :  and  this  has  given  me  an  occaflon  to 
think,  that  all  thofe  Threads  of  the  Periojle - 
11m ,  which  are  propagated  from  the  mufcu- 
lar  or  tendinous  Fibres,  after  they  have  run 
fo  far  as  to  make  up  their  part  of  this  Mem¬ 
brane,  are  inferted  into  the  Bone;  and  that 
they  are  particularly  thefe,  which,  as  I  fhall 
hereafter  fhew,  penetrate  into  it. 

From  the  account  that  I  have  given  of  the 
Periojieum ,  it  may  appear,  how  little  reafon 
We  have  to  make  the  Pericranium  a  diftindt 
Membrane  from  the  Periojieum  of  the  Skull : 
for  altho’  it  be  divided  at  the  temporal  Muf- 
cles,  this  is  no  more  than  what  the  feveral 
feries  of  Fibres  do  make  the  Periojieum  ca¬ 
pable  of  in  the  Leg,  or  any  other  part;  and  I 
.have  upon  the  Shin-bone  of  an  Ox  divided  it 
into  four  or  five  feveral  Membranes,  if  I  may 
fo  call  them,  when  it  has  been  dry’d. 

TheAdhefion  of  th z  Periojieum  to  the  Bone 
is  firm,  and  intimate,  partly  by  contiguity* 
partly  by  continuity,  or  the  infertion  of  fome 
of  the  Filaments  of  the  Periojieum  into  it; 
and  by  the  Blood-Veffels  which  are  propa¬ 
gated  out  of  one,  and  ramified  in  the  other,, 
and  like  fo  many  fmall  Ligaments  hold  them 
together.  By 
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By  contiguous  Adhefion  I  mean  that  union 
which  arifesfrom  the  immediate  Coadjacence 
or  ContaCt  of  two  Bodies  of  a  fixed  Nature, 
where  no  matter  either  Volatile  or  Elafiick 
intervenes,  fo  as  to  concur  with  that  force 
which  endeavours  to  feparate  them ;  and  is  a 
manner  of  Conjunction,  which  fome  Expe¬ 
riments,  that  I  need  not  here  mention,  do 
demonftrate  to  us.  That  part  of  the  Perio - 
fteuniy  which  is  thus  united  to  the  Bone, 
muft  be  the  Fibres,  which  are  propagated 
from  the  Dura  Mater ,  as  being  thole  which 
lie  next  to  it.  To  add  to  the  ftrength  of  this 
part  of  their  Union,  Nature  has  wifely  con¬ 
triv’d  ;  for  all  Adhefion  and  Union  of  this 
kind  being  fo  much  the  more  firm,  as  the 
Superficies  is  larger,  in  which  the  two  Bo¬ 
dies,  that  are  contiguous,  do  touch  one  an¬ 
other;  the  Surface  both  of  the  Bones,  and 
their  Membrane  on  that  fide,  which  is  next  to 
them,  is  fo  formed  as  to  receive  a  confiderable 
enlargement  by  incifions,  and  fmall  fuperfi- 
cial  Cavities  formed  on  the  outlide  of  the 
Bone;  and  by  ridges,  and  other  protuber¬ 
ances  on  that  fide  of  the  Periofteum,  which 
is  immediately  applied  to  it.  And  I  need  not 
Hand  to  fhew  how  thefe  inequalities  enlarge 
their  fuperficies  beyond  what  it  would  be, 
if  it  were  fmooth  and  plain,  fince  it  is  evi¬ 
dent. 
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But  to  explain  this  Adhefion  of  the  Perio - 
fteum  by  fomething  that  is  more  familiar, 
and  a  Notion  more  intelligible,  I  conceive 
that  the  Bones  obtain  very  much  the  nature 
of  a  Gluten.  When  their  Generation  has 
proceeded  fo  far  that  they  have  made  fome  ad¬ 
vancement  towards  their  natural  Temper, 
they  are  like  melted  Glue ;  to  which  the  Pe- 
riojieum ,  being  applied  whilft  they  are  foft 
and  vifcous,  does  adhere,  though  not  fo  firm¬ 
ly  at  firft ;  but  as  this  Glue,  I  mean  the 
Bones,  are  indurated,  and  their  parts  more 
fixt,  the  Union  between  them  and  their  Mem¬ 
brane  is  more  and  more  confirmed,  until  at  laffc 
they  are  not  eafily  feparable.  And  as  the  Pe¬ 
ri  of  earn  at  firft  cleaves  to  the  Bone  whilft  it 
is  foft,  fo  afterwards  in  all  the  growth  of  it, 
that  matter  which  gives  an  increafe  to  the 
Bones,  being,  when  it  -  is  firft  fupplied  and 
apponed  to  them,  vifcous,  like  the  fubftance 
of  a  new  formed  Bone,  is  as  apt  to  ftick  to 
any  addition  made  to  the  Periofteum  in  its 
growth,  as  the  Bone  it  felf  was  to  cleave  to 
its  Membrane  at  its  firft  Formation.  Neither 
is  this  Notion  of  the  Adhefion  of  the  Perio - 
fieum  to  the  Bone  in  fuch  a  manner,  as  if  they 
were  joined  by  Glue,  merely  conjeftural,  but 
grounded  upon  a  final!  Experiment  I  made. 
I  took  a  piece  of  a  frefh  Bone,  and  diffolv’d 
it  in  Aqua  Fortis ;  then  I  fet  it  over  the  Fire 
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in  a  glazed  Veffel,  and  evaporated  fo  much 
of  the  liquid  part,  that  I  reduc’d  the  Solu¬ 
tion  near  to  the  confidence  of  a  Jelly ;  then 
I  fet  it  to  cool :  after  it  was  cold,  it  not  on¬ 
ly  refumed  its  hardnefs  (though  it  was  more 
brittle)  but  adhered  to  the  Veffel  as  intimately 
and  firmly  as  ever  1  have  obferv’d  Glue  it  felf 
to  do  to  a  Veffel  of  the  fame  kind.  Befides, 
the  Bones  in  a  Foetus  are  plainly  gelatinous 
and  vifcous  at  one  time  ;  and  in  a  Calf,  which 
I  had  taken  out  of  a  Cow  fometime  before  it 
was  to  be  excluded,  where  the  greateft  part 
of  the  Bone  was  in  fome  meafure  indurated, 

I  obferved  fuch  a  gelatinous  matter  between 
that  part,  which  was  more  folid,  and  the 
Periofieum. 

Befides  this  manner  of  Adhefion,  the  Perio - 
Jleum  Is  united  to  the  Bone  by  little  Fibrillcz 
or  Threads  continued  from  the  one,  and  pe¬ 
netrating  into  the  fubftance  of  the  other, 
which  may  be  obferved  in  a  perfect  Bone,  e- 
fpecially  in  fome  places.  But  I  discover’d  it 
more  plainly  in  the  Bones  of  a  Calf,  which 
were  tender  and  imperfedt  where  I  found 
the  Threads  penetrating  that  gelatinous  Mat¬ 
ter  which  lay  under  the  Periofieum ,  and  be¬ 
yond  it  were  inferted  into  that  part,  which 
was  indurated,  out  oi  which  I  could  draw 
fome  of  them. 


By 
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By  thefe  Fibres,  and  the  mediation  of  the 
Periojieum ,  it  is  probable  that  the  Bones  have 
fome  internal  fenfe ;  fo  that  they  may  be  faid 
to  be  fenfible,  not  only  in  their  Membrane, 
but  even  in  their  fubftance.  When  we  confi- 
der  how  the  Teeth,  which  are  at  leaft  in  the 
ftony  Cortex  of  that  part  which  hands  out 
of  the  Gums,  more  folid  than  any  other 
Bones,  will  be  affe&ed  by  injuries,  which 
make  no  immediate  impreffion  upon  the 
Nerve,  which  lies  in  their  Cavities ;  as  to  in- 
fiance  only  in  that  particular  fort  of  fenfe 
they  have  upon  the  application  of  Acids, 
when  their  Mucus  is  fcoured  off,  which  we 
term  fetting  them  on  edge  ;  what  is  this  but 
a  fenfibility  of  Bones  ?  confidering  that  this 
fenfe  muff  be  by  the  Fibrillce  of  the  Nerve 
inferted  into  them,  that  thefe  Nerves  anfwer 
for  the  defeft  of  the  P eriofteum  in  that  part 
of  every  Tooth  which  hands  out  of  the 
Gums,  and  that  this  fenfible  Membrane  does 
propagate  Threads  into  all  the  Bones  j  how 
can  we  think  but  that  any  irregular  and  tu¬ 
multuous  motion  in  the  Spirits  of  thefe  folid 
parts  is  communicable  to  the  Brain  by  the 
mediation  of  thofe  Fibres  which  are  de¬ 
rived  from  the  Periojieum  into  any  Bone,  as 
well  as  by  the  Nervous  Fibres  which  are  dis¬ 
pers’d  in  the  fubftance  of  the  Teeth.  And 
to  confirm  what  I  now  fay,  there  is  an  ob~ 

fervation 
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fervation  of  Nicolaus  Majfa ,  which  Diemer - 
broek  mentions,  of  a  Man  that  had  an  ulce¬ 
rated  Leg,  where  the  Bone,  which  was  de¬ 
prived  of  its  Membrane,  was  fo  fenfible,  that 
it  could  not  be  touch'd  without  pain  nay, 
the  Bone  was  Perforated,  and  he  found  it  had 
a  fenfe  in  the  internal  part,  which  gave  him 
the  fufpicion  of  Nerves;  but  he  has  left  it  to 
others  to  find  them :  and  as  I  could  never 
with  the  ftridtelt  enquiry  obferve  any  fuch 
thing,  fo  I  have  fhewn  how  the  want  of 
Nerves  is  fupplied ;  and  we  may  be  able  to 
account  for  the  fenfibility  of  the  Bones  with¬ 
out  their  proper  Nerves. 

I  come  now  to  confider  the  Defign  and 
Ufe  of  the  Periofleum .  And  firft,  it  is  to  be  a 
Tegument  to  the  Bones :  for  Nature,  in  the 
Formation  of  all  the  parts,  is  found  to  be  Ele¬ 
gant,  as  well  as  Provident :  and  tho'  it  could 
be  granted  that  this  Membrane  ferves  to  no 
neceffary  ufe,  yet  it  is  for  decency. 

Secondly,  It  conveys  Spirits  into  the  fub- 
ftance  of  the  Bones  for  maintaining  their  Heat, 
for  preferving  their  Senfibility,  and  to  affift  in 
the  Work  of  their  Accretion  and  Nutrition. 
How  this  Membrane  immits  minute  Fibres 
into  the  Bones,  I  have  already  obferved ;  and 
I  do  fuppofe  they  are  continued  fo  far  as 
to  be  Infundibula 3  and  difembogue  themfelves 
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into  the  Interftices  of  the  bony  Strings,  in 
which  the  Spirits  afterwards  move  as  their 
Channels ;  and  therefore  feme  of  thefe  Fibres 
infinuate  themfelves  farther  into  the  Bone 
than  others,  as  the  Interftices  which  they  ferve 
to,  are  more  remote  from,  or  nearer  to  the 
Superficies. 

Thirdly,  It  feems  to  be  one  thing,  which 
checks  and  helps  to  fet  limits  to  the  growth 
and  extenfion  of  the  Bones.  Whilft  this  Mem¬ 
brane  is  growing,  and  capable  of  being  far¬ 
ther  expanded,  fo  long  it  allows  the  Bones 
the  liberty  of  enlarging  their  dimenfions ;  but 
when  it  ceafes  to  be  extended,  and  cannot 
admit  of  their  increale  without  a  rupture, 
then  there  is  feme  ftop  put  to  their  growth. 
Therefore  we  fhall  find,  that  the  Periojteum 
is  ftretch'd  upon  the  Bone  to  its  utmoft  ex¬ 
tent  s  fo  that  when  it  is  divided  in  any  part, 
either  directly  or  tranfverily,  and  raifed  from 
the  Bone,  it  is  fo  ftreight  and  correfpondent 
to  that  part  which  it  was  applied  to,  that 
the  Libia ,  where  it  is  divided,  cannot  fair¬ 
ly,  and  without  tearing  of  it,  be  extended,  fo 
as  to  be  brought  to  lie  one  over  the  other. 
Neither  will  it  feem  improbable  that  fo  thin 
a  Membrane  fhould  hinder  the  increafe  of 
the  Bones,  if  we  confider  the  ftrength  of  it, 
and  how  we  have  inftances  that  feem  very 
like  it  in  Trees,  where  the  Bark  is  often  ob- 

’ ,  ferv’d 
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ferv’d  to  bind  them  when  they  are  young; 
fo  that  it  is  neceflary  to  open  it  before  they 
can  have  the  liberty  of  thriving.  And  even 
amongft  Animals,  it  is  not  unknown  how 
the  Skin  of  a  Horfe,  which  is  naturally  more 
Tenfile  when  he  is  Hide-bound,  as  they 
term  it,  checks  and  hinders  his  growing. 
Not  that  I  think  this  is  the  only  or  principal 
thing  that  determines  the  meafure  of  the 
Bones  Accretion ;  I  only  fuppofe  it  confpires 
with  another  Caufe,  which  I  (hall  explain 
when  I  come  to  fpeak  of  Accretion ;  and 
to  fhew  the  reafon  why  it  ceafes  in  full- 
grown  Animals. 

Fourthly,  The  Periofteum  is  ferviceable  in 
the  Conjunction  of  the  Bones  and  their  Epi- 
phyfes,  whilft  the  fubftance  of  the  Epiphy- 
fes  is  cartilaginous  5  of  thofe  Bones,  which 
are  joined  by  Sutures  of  Harmony,  and  in 
the  connexion  of  the  Bones  and  their  Carti¬ 
lages:  for  being  a  ftrong  Membrane,  and 
firmly  adhering  to  any  of  thefe  parts  which 
are  to  be  united,  and  not  being  Tenfile  like 
fome  other  Membranes,  it  does  not  fuffer 
them  eafily  to  recede  from  each  other,  or 
to  be  difplaced;  which  cannot  be  without 
a  difruption,  or  a  difengagement  from  one 
of  thofe  two  parts  which  it  holds  together* 
This,  tho’  it  be  not  the  fame  thing  as  the 
continuation  of  the  fame  Body ;  yet  it  does 
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In  a  great  meafure  anfwer  to  it,  and  is  a. 
manner  of  Conjunction,  which  Art  does  of¬ 
ten  imitate.  And  I  not  only  fuppofe  this  to 
be  one  Ufe  of  the  Periofleum ,  but  it  is  very 
evident  where  the  Cartilages  are  joined  to  any 
Bones :  for  if  we  take  the  Scapula ,  or  any  of 
the  Ribs,  and  divide  this  Membrane  round 
that  part  where  their  Cartilage  is  united  to 
them,  though  there  is  another  contrivance 
for  their  Conjunction,  yet  they  will  be  eafily 
feparated. 

Fifthly,  It  ferves  for  another  confiderable 
defign,  and  that  is,  to  join  the  Heads  and 
Tendons  of  the  Mufcles  faft  to  the  Bones: 
for  altho3,  as  I  have  already  obferv'd,  the 
Tendons  of  fome  Mufcles  do  penetrate  this 
Membrane  direCtly,  and  are  immediately  in- 
ferted  into  the  Bone ;  yet  the  Origination  and 
Tendons  of  a  great  many  Mufcles  have  their 
immediate  dependence  upon  the  Periofleum , 
by  whofe  mediation  they  are  faftned  to  the 
Bone.  And  for  this  Reafon  it  feems  to  be, 
that  Nature  has  made  the  Adhefion  of  this 
Membrane  to  the  Bone  fo  firm  by  that  con¬ 
trivance  which  I  have  taken  notice  of. 

Sixthly,  and  laftly.  If  the  fenfe  that  this 
Membrane  is  indued  with,  was  intended 
with  a  particular  refpeCt  to  the  Bones  them- 
fclves,  as  it  feems  to  be,  and  not  merely  a 
Confecpience^  as  the  Periofleum  is  propagated 

from 
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from  fuch  parts  as  are  acutely  fenfible,  it  was 
defign’d  for  the  fafety  and  fecurity  of  the  Bones 
from  external  injuries ;  for  the  difcovering  tb 
us  the  part  affedted,when  they  are  diftemper’d* 
and  directing  us  in  the  application  of  external 
Remedies.  As  for  other  inconveniencies  and 
injuries  which  follow  upon  any  external  vio¬ 
lence,  excepting  the  pain  which  they  threa¬ 
ten,  they  are  not  fo  fuddenly  thought  of; 
but  this  evil  of  pain  we  have  a  natural  and 
an  immediate  abhorrence  of,  without  any  de¬ 
liberate  thought  or  confideration  :  and  as  the 
apprehenfions  of  it,  fo  our  endeavours  to  pre¬ 
vent  it,  are  quick ;  and  as  this  obliges  us  to 
Watch  over  them,  fo  it  makes  us  withdraw 
them  haftily  from  any  fudden  dangers  or 
appearance  of  Mifchief.  Thus  for  the  fe¬ 
curity  of  the  Eye,  which  in  the  Tunica  Cor « 
nea  has  no  fenfe,  Nature  has  given  it  one* 
which  is  acutely  fenfible ;  and  the  defign 
certainly  is,  that  the  pain,  which  the  Tu¬ 
nica  adnata  is  obnoxious  to,  fhould  give  us 
the  occafion  of  {hutting  our  Eyes  again#  a- 
ny  thing  that  may  excite  it ;  and  confequent- 
ly  ferve  for  the  fecurity  of  the  whole  Eye, 
And  thus  much  of  the  Periosteum, 


0/ 


Of  Nature  Conftituent 
Parts  of  the  Bones. 


OW  I  have  laid  afide  the  Perio - 
fteum>  the  next  thing  which  comes 
in  view  and  under  our  exam  in  a- 
tion,  is  the  Bone  it  felf ;  and  I 
fhall  enquire, 

Firffc,  Into  the  Nature  of  the  Bones,  which, 
like  other  products  of  Nature,  have  their  in¬ 
fancy,  or  firft  beginning,  their  improvement 
and  tendency  to  maturity,  and  their  perfec¬ 
tion.  At  their  firft  beginning  they  are  foft 
and  gelatinous,  that  is,  whilft  their  proper 
parts  not  only  are  difunited,  but  have  a  mix¬ 
ture  of  fuch  moift  and  loofe  Particles  which 
intervene,  as  are  neither  apt  themfelves  to  be 
fixt,  nor  will  fuffer  thofe  which  are  fit  to  make 
a  Bone,  to  unite  ;  as  we  fee  water  infinuating 
It  felf  between  the  Particles  of  Gum  Arabick% 
or  any  Body  of  that  Nature,  deftroys  its  hard- 
nefs  and  rigidity,  and  renders  it  foft  and  ge¬ 
latinous.  When  they  advance  near  the  tem¬ 
per  of  a  Bone,  they  are  cartilaginous ;  as  thofe 
Particles,  which  are  fit  tp  make  a  Bone,  are 

driven 
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driven  nearer  to  one  another  by  the  power  of 
the  Spirits,  and  the  preffure  of  that  Nutri¬ 
tious  Juice  which  they  drive  to,  and  crowd 
againft  them,  they  exprefs  and  begin  to  free 
themfelves  from  thofe  parts  which  lay  be¬ 
tween  them,  andhindred  their  mutual  accefs, 
and  that  unition  which  was  requifite  to  make 
a  folid  Body  of  them :  but  (till  thefe  Particles 
are  not  united  at  their  extremities,  which 
makes  the  parts,  which  they  conflitute,  re¬ 
main  as  yet  lefs  folid,  and  more  flexible  than  a 
perfect  Bone.  But  when  the  Bones  are  grown 
to  that  perfection  to  obtain  their  proper  Na¬ 
ture,  they  are  folid,  and  confift  wholly  of 
Parts,  which  are  naturally  fixed,  and  void  of 
motion ;  which  being  united,  do  all  Confpire 
to  refill  a  Preffure,  and  any  endeavours  to  di~ 
flurb  and  difunite  them;  fo  that  they  can 
neither  be  agitated  by  Subtle  and  Volatile 
Particles  within ;  nor  be  moved  and  difor- 
dered  but  by  fome  great  and  extraordinary 
violence  from  without.  Thefe  parts  are  of 
two  forts ;  to  wit,  Terreflrial,  and  Saline.  It 
is  true,  if  we  come  to  torture  a  Bone  with  the 
Fire,  it  feems  to  confefs  that  it  confifls  of  all 
the  five  Chymical  Principles  :  it  affords  us 
a  Spirit,  and  Phlegm,  a  Volatile  Salt,  and  an 
Oily  or  Sulphureous  Subfiance,  in  which  there 
is  the  fame  difference  to  be  obferved  as  in  the 
Medulla  ;  one  part  is  foft  and  liquid,  the  other 

is 
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is  more  indurated  like  a  Sebum ,  and  the  hard 
part  of  the  Marrow :  after  thefe  parts  are  ab- 
ftrafted,  we  have  the  Earthly,  and  fome  fixt 
Saline  parts  remaining  behind.  But  thefe  fe- 
veral  parts  are  found  in  a  great  difproportion ; 
the  Terreftrial  only  are,  after  a  thorough  and 
perfedt  Diftillation,  above  two  parts  of  three, 
which  I  take  to  be  the  trueft  account  of  their 
quantity.  I  have  after  a  long  Calcination  of 
Human  Bones,  found  them  to  be  five  parts 
of  nine  5  but  by  the  continuation  of  the  Fire, 
they  {till  loofe  of  their  weight,  fo  that  1 
could  not  here  tell  where  to  fix  the  quan¬ 
tity  of  them.  The  fixt  Salt  is  very  little,  and 
indeed  but  juft  fo  much,  as  that  we  may  fay, 
they  have  fome.  The  Volatile  Salt  was  about 
a  thirtieth  part :  the  Spirit,  and  Phlegm,  are 
not  fo  plentiful  as  in  Harts-Horn,  being  about 
an  eighth,  whereas  in  Harts-Horn  they  are  a- 
bove  a  fourth  part :  the  fluid  Oil  a  twenty 
fourth,  befides  a  good  quantity  of  that  oily 
Matter  which  was  indurated,  and  ftuck  to  the 
upper  part  and  lides  of  the  Retort.  But  to 
fpeak  truly,  thefe  cannot  all  be  properly  faid 
to  be  the  parts  of  a  Bone  :  the  Spirits  and 
Phlegm  are  drawn  from  the  Blood-VelTels, 
and  the  Interftices  of  the  bony  Strings,  in 
which  the  Spirits  flow  whilft  the  Man  is 
alive,  and  the  Oil  is  plainly  what  had  been 
fupplied  from  the  Medulla ,  and  infinuated 
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into  the  fubftance  of  the  Bone  by  Pores? 
which  I  fhall  hereafter  defcribe ;  fo  that 
none  of  all  thefe  can  be  faid  to  be  the  parts 
of  a  Bone  any  more,  than  the  blood  may  be 
faid  to  be  the  part  of  a  Vein,  or  an  Artery, 
That  which  we  call  the  Volatile  Salt,  at  leaft 
the  greateft  part  of  it,  I  take  to  be  a  Confti- 
tuent  part  of  a  Bone  5  and  however  it  is  raifed 
and  brought  over  by  the  Fire ;  yet  the  Parti¬ 
cles  of  it  are  folid,  and  fit  to  be  one  ingredi¬ 
ent  in  thefe  hard  and  rigid  parts,  in  which, 
whilft  they  are  lodged,  they  are  fixt ;  as  we 
find  after  Difiillation  they  will  be  Chryflal- 
lized,  and  refume  a  folidity :  befides,  this  Salt 
does  fhew  much  of  a  fixed  Nature  upon  the 
Tongue,  when  it  is  tafted,  having  fuch  a  kind 
of  fenfible  coldnefs  as  Sal  Prune  lice  has. 

The  Particles  of  which  the  Bones  confift, 
when  we  confider  how  they  form  Strings, 
feem  to  be  of  a  long  Figure,  and  their  poll- 
tion  ftreight,  fo  that  one  end  lies  towards  one, 
and  the  other  towards  the  other  extremity  of 
a  Bone  in  the  fides  of  it.  I  fay,  in  the  fides, 
becaufe  where  the  Strings  alter  their  courfe, 
and  run  Obliquely  or  Tranfverfly,  as  in  the 
Cancelli  and  fmall  Caverns  of  the  Bones,  and 
at  the  extremities  where  they  lie  over,  and 
(hut  up  the  Cavities,  the  pofition  of  thefe  Par¬ 
ticles  mufl  be  different.  Perhaps  I  may  feem 
to  contradid  my  felf,  when  I  fay,  the  bony 
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Particles  are  of  a  long  Figure,  and  yet  make 
the  Bones  to  confift  of  two  different  Princi¬ 
ples,  which  may  be  thought  to  be  en  impli¬ 
cate  Affertion  that  their  Particles  are  diverfly 
figurated,  But  it  is  very  confiftent  with  the 
Notion  I  have  of  the  Particles  of  all,  at  leaft 
folid  Bodies ;  which  is,  that  none  of  them  have 
the  true  and  diftind:  Nature  of  any  one  pure 
Principle,  but  are  a  compofition  of  two,  or 
more ;  and  from  the  proportion  of  the  Prin¬ 
ciples,  and  the  manner  of  their  mixture  or 
union,  arife  the  Figure  and  Nature  of  the  Par¬ 
ticles  which  they  produce :  fo  that,  though 
there  is  certainly  a  difference  in  the  Figure  of 
the  Particles  of  every  Principle ;  yet  thofe 
which  are  formed  from  the  Union  of  two,  or 
more  of  them,  may  all  be  alike  figurated  in  a 
Body  which  contains  feveral  Principles. 

The  bony  Particles  are  in  every  Series  u- 
nited  at  their  extremities,  and  by  this  Union 
they  form  continued  Threads  or  Strings; 
which  continuity  gives  the  Bones  a  rigidity. 
The  courfe  or  tendency  of  all  thefe  Strings  in 
the  fides  of  a  Bone,  is  as  the  pofition  of  the 
Particles,  from  one  end  towards  the  other ; 
and  wherever  the  Lamina ,  which  they  make* 
are  contiguous,  they  are  Parallel,  and  fo  far 
ftreight  as  the  Figure  of  the  Bone  will  ad¬ 
mit,  Their  courfe  is  no  where  more  eafily  to 
be  difcoveFd  in  the  Bones  either  of  Men  or 

Brutes 
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Brutes,  than  in  the  Ribs,  where  fome  of  them 
may  be  feparated,  and  run  in  the  form  of  a 
String  fometimes  for  fome  way  together.  And 
if  we  fuppofe,  as  we  muft  do,  the  Horns  of 
Be  arts  to  be  of  the  Nature  of  Bones,  there  are 
fome  of  them  wriiich  plainly  difcover  thus 
much  to  us,  that  the  Bones  confift  of  feveral 
fmall  Strings ;  as  particularly  in  the  Rhinoce¬ 
ros  Horns  in  the  Repofitory  their  Strings  are 
adually  divided,  and  their  courfe  vifible  at 
their  Bafis,  Or  if  we  may  make  a  judgment 
of  our  own  Bones,  and  thofe  of  Birds  and 
Beafts,  by  Animals  of  another  Element,  the 
Whale-bone  does  fufficiently  demonftrate, 
both  that  they  confift  of  iiich  Strings,  and 
that  the  courfe  of  them  is  from  one  end  to¬ 
wards  the  other.  In  fhort,  in  all  the  Bones, 
even  thofe  which  are  not  to  us  di vifible  into 
ftringy  parts,  their  tendency  does  evidently 
appear  in  the  Fifliires,  which  are  many  times 
to  be  obferv’d  in  them  when  they  have  lain 
in  the  Sun,  or  are  any  ways  dried  fo  as  to 
crack. 

Thefe  Strings,  tho’  fome  of  them  run  to  the 
very  extremities  of  the  Bones,  and  others  ap¬ 
proach  near  to  them,  do  not  terminate  there, 
fo  as  to  have  diftind  ends,  but  they  are,  where 
they  may  be  thought  to  terminate,  ftill  con-? 
tinued,  and  run  tranfverfly,  and  as  it  were. 
Arched,  that  the  Strings  of  one  fide  of  the 
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Bone  proceed  fo  as  to  meet  and  be  united  to 
thofe  which  are  propagated  from  the  oppo- 
fite,  and  this  at  both  extremities  5  that  they 
are  a  continuation,  though  not  of  the  Figure, 
yet  in  the  manner  of  a  Ring :  therefore  they 
are  not  all  of  a  length,  but  in  every  Plate 
they  fall  one  fhorter  than  another,  Thofe 
which  make  the  external  Plate,  run  from  one 
end  quite  up  to  the  other,  and  are  the  full 
length  of  the  Bone,  and  in  fome  few  other 
Lamina ,  which  lie  neareft  to  this,  they  want 
no  more  than  the  thicknefs  of  what  is  above 
them,  and  do  every  where,  as  well  where 
they  proceed  tranfverfly,  as  where  they  are 
ftreight,  keep  a  fociable  courfe ;  but  in  all  the 
other  Plates  they  come  more  fhort  of  the 
length  of  the  Bone,  and  run  off  from  them 
which  clofe  up  or  make  the  extremity  of  it, 
only  by  fome  Corrugations  and  Apophyfes, 
which  form  the  fmall  Cavities  they  come  to 
meet,  and  to  be  united  in  fome  certain  places. 
f  The  Strings  of  the  firft  internal  Plate  of  thofe 
Bones  which  have  a  large  Cavity,  do  plainly 
firft  divert  from  the  fide,  or  reft  of  the  Plates 
into  the  interftice ;  after  thefe  the  Strings  of 
the  next  Lamina  :  and  thus  they  run  off  one 
after  another,  till  we  come  to  the  extremity, 

•  where  thofe  of  fome  few  of  the  external 
Plates,  which  remain  running  tranfverfly  , 
without  any  irregularities  or  Plict?,  and  being  j 
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contiguous,  as  on  the  fides,  make  a  thinner 
but  compact  part,  which  covers  and  {huts  up 
?the  ends  of  the  Bones.  And  as  the  bony  fab- 
ftance  of  which  the  Cancelli  and  the  fmall 
Cavities  are  formed,  is  a  continuation  of  the 
Strings  from  all  fides  of  the  Bones,  in  thofe 
which  have  the  large  Cavities ;  fo  from  the 
ifirft  appearance  of  thefe  Cancelli ,  or  the  firft 
formation  of  the  fmall  Caverns,  where  there 
is  nothing  of  that  reticular  texture,  as  the 
Strings  of  every  Lamina  ftrike  oft  to  make 
them,  the  fide  or  Wall  of  the  Bone  grows, 
gradually  thinner  towards  the  extremity,  fo 
that  by  that  time  we  come  to  the  end  of  it, 
we  have  not  above  a  fifth,  or  fixth  part,  and 
it  may  be  lefs,  remaining  to  make  the  thick- 
nefs  of  that  part.  Thus  in  the  Os  femoris  of 
a  Human  Skeleton  I  have  obferved  the  thick- 
nefs  of  the  fide  before  any  of  the  Strings  ran 
off  from  it  to  be  five  times  more,  than  that  of 
the  Head  :  fo  that  if  we  fuppofe  the  fide  to 
bonfift  of  five  and  thirty  Plates,  then  has  the 
Head  but  feven,  which  lie  contiguous  to  one 
another,  and  inclofe  the  Cavity. 

Perhaps  it  may  not  be  fo  eafily  underftood 
now  the  Strings  of  the  exterior  Plates  are  con- 
:inued  at  the  ends  of  the  articulated  Bones, 

Efhich  are  covered  with  a  cartilaginous  fub- 
:ance,  fuppofed  to  be  diftindt  from  the  Bone: 
ut  the  parts  of  which  thefe  Cartilages  con- 
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fift,  are  the  fame  as  thofe  which  make  the  ^ 
Strings  in  the  more  folid  part  difpofed  in ‘the  % 
fame  order;  fo  that  the  Series  of  the  Particles 
of  fo  many  Strings,  as  anfwer  to  the  thicknefs 
of  the  Cartilage,  run  through  it,  and  would . 
be  continued  in  the  Nature  of  a  folid  bony 
String,  but  that  the  liquor  which  is  continually 
fupplyed  to  the  Joynts,  will  not  fuffer  the 
Particles  to  be  fo  intimately  united,  as  to  ren¬ 
der  that  fubftance  of  that  part  equally  hard. 

The  Bones,  in  their  firm  and  folid  part, 
and  where  the  fmall  Cavities  are  diftindt,  con- 
lift  of  feveral  La?nincey  or  thin  Plates,  lying 
one  within,  or  under  another ;  fo  that  there 
is  this  fubordination  in  the  Conftituent  parts 
of  a  Bone:  A  proportionate  quantity  of  Earth 
and  Salt  duly  mixt,  produce  the  Particles ;  the 
Particles  regularly  difpofed  and  united  at  their 
extremities  in  every  Series,  form  the  Strings; 
the  Strings  laid  in  a  convenient  Order  and 
Number,  and  fo  united,  form  the  Plates;  and 
thefe  Plates  make  up  the  Bone.  I  fay,  the 
Bones  in  their  folid  part,  and  where  the  fmall 
Cavities  are  diftindt,  are  formed  thus  of 
Plates;  becaufe  where  any  part  of  their  Struc¬ 
ture  is  like  Network,  or  Cancelli ,  which  are 
to  be  found  in  many  of  the  Bones  of  a  Hu¬ 
man  Skeleton,  and  more  than  in  other  Ani¬ 
mals,  the  Strings  are  not  fo  order’d  and  united  ! 
as  to  make  any  Plates^  but  run  into  feveral  FaJ- 
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ciculi  of  thofe  fmaller  Strings.  Now  fince  the 
Stings,  of  which  thele  Lamina  confift,  are, 
as  I  have  already  {hewn,  after  the  perfection 
of  the  Bone,  fo  continued  from  one  fide  to  the 
other  as  to  have  no  diftindl  extremities,  every 
one  of  thefe  Plates,  excepting  thofe  which 
have  their  Strings  at  any  end  running  into 
Faf ciculi,  could  they  be  divided  entire,  would 
be  like  a  Tube  imperforated  at  both  ends. 
Yet  I  did  in  two  Oxes  Bones,  which  were 
frefh,  meet  with  a  finall  Lamell ,  which  lay 
next  to  the  Periofeum ,  that  fell  much  fhort 
of  the  length  of  the  Bone,  and  did  not  lie 
round  the  Cavity,  fo  as  to  be  Tubular,  but 
I  look’d  upon  it  to  be  extraordinary,  and  not 
agreeable  to  the  common  method  of  nature. 

There  is  fome  difference  in  the  manner 
wherein  the  Lamells  in  feveral  Bones  are  dif- 
pofed :  where  there  is  a  large  Cavity,  they  are 
on  every  fide  contiguous,  and  clofely  united; 
and  the  fmall  Caverns  and  Gancelli  which  are 
at  the  extremities,  are  produced  from  Plates 
and  Strings  propagated  from  the  fides :  but  in 
the  Bones  which  have  not  any  great  Cavity, 
but  are  altogether  fpongious  within,  many  of 
the  internal  Lamina  are  plac’d  at  fome  di~ 
fiance  from  one  another  in  all  their  length, 
excepting  in  thofe  feveral  places  where  the 
flexure  of  their  Strings  this  way,  or  that,  and 
their  Apophyfes  bring  them  to  meet  5  and  be- 
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ing  thus  modified  ail  along,  jult  as  they  are  at 
the  extremities  only  of  the  Bones,  which  have 
a  large  Cavity,  they  produce  in  the  whole  in¬ 
ternal  part  the  fame  fort  of  fmall  bony  Cells. 
And  becaufe  many  of  the  Plates  within  ftand 
thus  diftant  from  one  another,  they  fill  up  the 
whole  fpace  within  the  Wall  or  folid  part 
with  fuch  a  cavernous  fubftance  ;  and  there¬ 
fore  the  fides  in  thefe  Bones  are  thinner,  and 
the  Plates  which  are  contiguous  and  are  their 
folid  part,  are  fewer  than  in  thofe  which  ob¬ 
tain  a  large  Cavity. 

On  the  infide  of  the  Os  Humeri  of  a  Hu¬ 
man  Skeleton,  I  have  fometime  found  the 
firft  Plate,  from  one  end  of  the  Cavity  to  the 
other,  puft  up  in  feveral  places,  fo  as  to  form 
confpicuous  Cavities  under  it;  but  round 
every  one  of  thofe  Cavities  it  was  depreft, 
and  remained  united  to  the  next  Lamina ;  and 
where  it  was  thus  elevated,  I  took  notice  of 
a  great  many  Pores,  by  which  I  do  fuppofe  the 
Medullary  Oil  did  pafs  out  of  the  large  Ca¬ 
vity  into  thofe  which  were  under  this  Plate, 
and  were  fome  of  thofe  tranfverfe  Pores,  by 
which  the  Marrow  is  conveyed  in  order  to 
diffufe  it  felf  between  th z  Lamina,  and  which 
I  fhall  prefently  give  an  account  of. 

Of  thefe  Plates  I  have  in  one  Bone  with  a 
Microfcope  numbered  fixteen  together,  and 
by  computing  the  number  of  thofe  which  I 
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could  not  fo  well  diftinguifh  by  the  thicknefs 
of  them,  which  were  difcernible,  I  reckon’d 
them  all  to  be  three  or  four  and  thirty.  In 
another  Oxe’s  Bone  I  counted  one  and  forty 
together,  which  I  could  plainly  difrover;  the 
reft  I  could  not  fo  well,  becauie  they  did 
not  lie  fo  ftreight  and  regular  on  that  fide 
next  the  Cavity  as  that  I  could  be  certain 
as  to  their  number,  but  yet  I  difcerned  they 
were  diftindt  Plates,  and  I  numbred  them  fo 
well  as  I  could,  which  were  by  that  account 
fourteen,  fo  that  they  were  in  all  five  and  fifty. 
That  the  Bones  do  thus  confift  of  feveral 
thin  Plates  lying  one  over  another,  we  have 
prefumptive  evidence  from  their  exfoliation; 
and  confidering  how  much  the  Horns  of 
Beafts  participate  of  the  Nature  of  Bones,  and 
how  many  of  them  may  be  adtually  divided 
into  feveral  thinner  Lamells ,  this  may  induce 
us  to  think  that  the  Bones  are  in  the  fame 
manner  made  up  of  Lamina.  But  we  have 
further  evidence  of  it,  as  they  may  be  diftin- 
guifh’d  with  a  Microfcope  ;  and  not  only  fo, 
but  I  have  actually  feparated  them  in  feveral 
Bones,  particularly  I  have  taken  fome  of  the 
thin  and  fine  Lamina  off  from  a  piece  of  a 
human  Skull ;  and  in  one  Bone  I  had,  I  could 
divide  the  whole  Wall  from  the  Cavity  to  the 
external  fuperficies  into  Plates,  tho’  fome  of 
them,  I  muft  confefs,  were  thicker  than  o- 
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thers  :  but  when  I  viewed  any  of  the  Plates 
with  a  Glafs,  and  number’d  fixteen  or  more 
together  whilfl  they  were  yet  united,  I  could 
not  difcern  any  fuch  difference  in  their  craf- 
iitude;  fo  that  I  am  confident,  that  thofe 
which  I  found,  upon  feparating  of  them,  to 
be  thicker  than  others ;  and  which  I  could 
not  divide  into  fuch  thin  and  curious  Plates, 
as  I  did  fome,  did  confifl  of  thinner  and  finer 
Lamince, 

The  manner  how  the  Bones  confifl  of  fe¬ 
deral  Plates,  included  one  within  the  other, 
and  how  the  final!  Caverns  and  Latice-Work 
are  produced,  I  have  endeavour’d  to  exprefs 
in  the  firfl  Figure,  Tab.  I.  where  a ,  a ,  a ,  are 
the  Plates  in  the  fides  of  a  Bone,  which  mull 
be  fuppofed  to  be  contiguous,  although  I 
have  made  them  diftant,  to  reprefent  them 
diftindt :  the  three  exterior  of  which  are  pa¬ 
rallel  and  contiguous  at  the  extremities  by  b , 
as  well  as  in  the  fides  ay  ay  a .  c,  c,  is  the  La- 
tice-Work  produced  from  the  Strings,  pro¬ 
pagated  from  the  Plates  dy  dy  d,  d.  ey  c,  are  the 
Caverns  formed  of  the  Plates  fffff  fy 
which  run  off  from  the  fide  fucceffively  where 
the  craffitude  of  the  folid  part  appears  gra¬ 
dually  diminifh’d.  G  is  the  large  Cavity,  and 
hy  by  the  paffage  of  the  Medullary  Vein  and 
Artery, 


In 
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In  the  Bones,  thro’  and  between  the  Plates, 
are  formed  Pores,  befides  thofe  which  are 
made  for  the  Paflage  of  the  Blood-Velfels, 
which  are  of  two  forts  ;  fome  penetrate  the 
Lamina,  and  are  tranfverfe,  looking  from  the 
Cavity  to  the  external  fuperficies  of  the  Bone; 
the  fecond  fort  are  form’d  between  the  Plates, 
which  are  longitudinal  and  ftreight,  tending 
from  one  end  of  the  Bone  towards  the  other, 
and  obferving  the  courfe  of  the  bony  Strings. 
And  that  I  may  not  be  thought  to  pretend  to 
the  difcovery  of  what  no  other  mens  Eyes 
can  difcern,  becaufe  they  are  generally  very 
difficult  to  be  obferv’d,  unlefs  it  be  the  tranf¬ 
verfe  Pores  in  the  internal  Lamell,  I  have  the 
pieces  of  two  Bones,  which  I  have  brought 
along  with  me ;  in  one  of  which  the  tranf¬ 
verfe,  in  the  other  the  longitudinal  Pores  are 
very  vilible  with  the  help  of  an  ordinary  mag¬ 
nifying  Glafs. 

The  firft  kind  of  paffages  are  formed  not 

only  in  the  firft  internal  Lamina ,  but  in  every 

one,  even  to  that  which  includes  all  the  reft; 

and  I  have  not  only  feen  them  fometimes  in 

thofe  parts  of  a  Plate  which  in  the  Cavity 

have  been  naturally  puft  up,  and  raifed  from 

the  fide  of  the  Bone,  and  in  the  next  Lamell 

to  that,  but  I  had  the  fatisfadion  in  that  Bone 

which  I  refolv’d  into  Plates,  to  obferve  fome 

of  them  in  all  the  Plates.  Tho  fo  fai  as 

have 
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have  obferv’d,  the  nearer  they  are  to  the  Ca¬ 
vity,  the  greater  is  the  number  of  thefe  Pores, 
which  in  the  firft  internal  Plate  are  very  nu¬ 
merous.  Now  this  difference  in  the  number 
of  the  tranfverfe  Pores,  befides  what  I  gather 
from  what  I  have  obferv’d,  we  may  fuppofe 
for  thefe  two  Reafons ;  firfb,  becaufe  the  quan¬ 
tity  of  Marrow,  which  is  to  pafs  thro’  them, 
is  lefs,  and  lefs  as  it  approaches  nearer  to  the 
outfide  of  the  Bone ;  for  the  Marrow  being 
fupplied  from  the  Cavity,  every  Plate  tranf- 
mits  fo  much  as  is  neceflary  for  its  own  ufe, 
and  all  the  Plates  that  lie  above  it ;  fo  that 
every  one,  as  it  approaches  nearer  to  the  fu~ 
perficies,  having  a  Plate  lefs  than  another  to 
tranfmit  the  Medullary  Oil  to,  there  is  occa¬ 
sion  for  a  fmaller  number  of  thefe  Pores  in  one 
than  in  another.  Secondly,  becaufe  it  was  ne¬ 
ceflary  the  Bone  fhould  be  very  folid  towards 
the  fuperficies  where  it  is  expofed  to  external 
injuries.  About  thefe  paffages  I  was  parti¬ 
cularly  ftridt  in  my  enquiry,  whether  they 
were  not  formed  for  Blood-Veilels,  tending 
either  to  or  from  the  Marrow :  and  although 
fome  of  the  Medullary  Veins  have  Pores,  by 
which  they  penetrate  into  the  fubftance  of 
the  Bone,  yet  I  made  my  felf  certain,  that 
thefe  Pores,  for  the  generality  of  them  which 
I  examined,  had  no  Veffels  which  palled  in¬ 
to  them*  Thefe  tranfverfe  Pores  do  not  ob~ 

ferve 
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ferve  any  fuch  order  as  to  lie  direCtly  one  un¬ 
der  another,  to  form  one  continued  paffage 
from  the  Cavity  to  the  external  Plate.  This 
could  not  be,  but  Nature  muft  either  have 
been  fruftrated  of  her  end  in  making  them, 
or  injurious  to  the  folidity  of  the  part.  If  they 
had  been  continued  thro’  the  whole  thicknefs 
of  a  Bone,  and  limited  to  their  prefent  num¬ 
ber,  without  the  other  Pores  which  are  form¬ 
ed  between  the  Plates,  it  had  been  but  a  fmall 
part  of  the  fubftance  of  a  Bone  that  could 
ever  have  been  touched,  and  had  the  benefit 
of  that  oily  matter  which  they  ferve  for  the 
difpenfation  of.  If  they  had  been  fo  thick 
and  numerous,  as  that  all  the  fubftance  of  a 
Bone  could  have  been  oiled  by  the  infinuating 
Marrow,  without  the  longitudinal  Pores,  this 
had  been  as  injurious  another  way,  and  fuch 
a  porofity  would  have  deftroyed  that  folidity 
and  firmitude  that  were  neceffary  in  thefe 
parts  which  are  the  Timber- Work  and  Sup¬ 
porters  of  all  the  reft;  for  the  tranfverfe  Pores, 
which  interrupt  the  continuity  of  the  Strings 
that  conftitute  the  Plates,  would  have  de¬ 
tracted  much  more  from  the  ftrength  and  ri¬ 
gidity  of  the  Bones,  than  thofe  which  are 
formed  in  the  length  of  the  Strings,  and  bo- 
tween  the  Lamina ;  which  is  eafily  demon- 
ftrable.  But  by  the  contrivance  which  ap- 

pears,  Nature  attains  one  end  in  fuch  a  me¬ 
thod 
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thod  as  does  not  difappoint  her  of  another  $ 
but  both  makes  her  Bone  firm,  and  in  the 
difpenfation  of  the  Marrow  is  juft  and  kind 
to  the  whole  fubftance  of  it. 

As  the  tranfverfe  Pores  are  differently  plac’d 
in  the  feveral  Plates,  fo  as  not  to  receive  the 
Medullary  Oil  immediately  one  from  another, 
fo  thofe  in  the  fame  Lam  ell  are  difpofed  with 
a  feeming  irregularity,  and  fcatter’d,  not  be¬ 
ing  digefted  into  fuch  an  order  as  to  form 
Circles,  or  exadt  feries  of  Pores  round  it* 
which  thing  is  yet  regular  and  reafonable, 
and  without  doubt  is  done  ex  propofito ,  that 
the  Plates  might  not  be  weaker,  and  more 
apt  to  be  broken  in  one  place  than  in  another: 
for  altho"  they  had  not  exceeded  their  pre- 
fent  number,  yet  fuppofing  they  had  been 
fet  in  feveral  feries  round  a  Plate,  fo  as  to  de¬ 
lineate  Circles  about  it,  this  would  have 
made  it  more  infirm  and  apt  to  be  broken  in 
thofe  than  in  other  places,  or  than  now  it  is 
in  any  part. 

Befides  thefe,  there  are  longitudinal  Pores 
formed  between  the  Plates,  which  in  the  fides 
of  the  Bone  have  a  tendency  from  one  end 
towards  the  other,  and  where  the  Strings  al¬ 
ter  their  courfe,  and  are  tranfverfe  to  the  Ca~ 
vity  that  is  at  the  extremities  ;  they  ftill  run 
along  between  the  Plates,  and  change  their 
Pofitioa  as  the  Strings  do*  Thefe  are  not 


Of  Longitudinal  Pores  in  the  Bones.  4  y 

very  commonly  to  be  obferv’d,  nor  without 
a  drift  inquiry  and  good  Glades,  unlefs  it  be 
now  and  then  in  fome  particular  Bones.  There 
are  none  in  which  they  are  oftner  capable  of 
being  obferv’d  than  in  the  Ribs ;  tho’  I  have 
in  the  firmed:  part  of  a  Scapula ,  where  the 
Plates  were  immediately  united,  plainly  dif» 
cerned  them,  and  even  feen  the  Marrow 
which  had  infinuated  itfelf  into  them,  dec¬ 
king  to  their  fides  in  the  diape  of  an  Oil.  I 
have  likewife  had  the  fatisfadion  to  obferve 
them  in  a  human  Bone,  and  that  between 
eleven  or  twelve  feveral  Plates.  By  thefe  it 
is  that  the  Medullary  Oil  diffufes  it  felf,  and 
is  immediately  beneficial  to  the  Plates  :  the 
tranfverfe  Pores  are  fubordinate  to  thefe,  and 
rather  defigned  for  the  paflage  of  the  Mar¬ 
row  into  them,  than  for  the  immediate  com¬ 
munication  of  it  to  the  fubftance  of  the  Bone* 
The  manner  therefore,  in  which  the  Me¬ 
dullary  Oil  infinuates  it  felf  thro'  a  Bone,  and 
is  difpenfed  to  all  the  parts  of  it,  is  this :  it 
fird  pafles,  being  liquid,  as  it  all  is  whild  the 
Animal  is  alive,  out  of  the  Cavity  thro’  the 
tranfverfe  Pores  of  the  fird:  internal  Lamina , 
and  not  having  Pores  of  the  fame  kind  di- 
redly  fubjacent  in  the  next  Plate  to  tranfmit 
it  towards  the  outfide  of  the  Bone,  it  flows 
into  the  longitudinal  Pores  formed  between 
thefe  two,  the  fird  and  fecond  Plates,  and 

being 
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being  carried  along  in  them  till  it  finds  fome 
tranfverfe  Pores  in  the  fecond  Plate,  it  paffes 
thro"  thefe ;  which  when  it  has  done,  it  is 
again  obliged  to  alter  its  courfe,  to  run  into* 
and  flow  along  in  the  fireight  Pores  between 
the  fecond  and  third  Lamince  :  thus  it  paffes 
through  and  between  the  Plates  fucceffively, 
till  it  has  made  its  way' thro*  the  folid  part  to 
the  external  Plate.  Thus  the  Medullary  Oil 
is  difpenfed  in  all  the  Bones  to  thofe  Plates 
which  are  contiguous,  and  have  no  interme¬ 
diate  Cavities  to  entertain  any  Medullary 
Glands  of  their  own ;  but  where  any  part  of 
the  Plates  ftand  at  fome  difiance,  being  only 
united  by  intervals,  as  their  Corrugations 
bring  them  to  meet  in  fome  certain  places, 
there  we  have  the  final!  Caverns,  which  are 
capable  of  containing  fome  Medullary  Glands.; 
fo  that  here  the  Plates  have  more  immediate¬ 
ly,  and  without  the  former  method  of  con¬ 
veyance,  the  benefit  of  the  Marrow. 
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their  Pajfages  formed  for  the  Medullary 
Veflels,  and  their  Cavities. 

OW  I  have  coniider’d  the  Confti- 
tuent  parts  of  a  Bone,  I  proceed 
to  examin  it  entire,  and  to  take 
notice  of  the  ftrudture  which  arifes 
from  the  compofition  of  its  parts,  and  the  or¬ 
der  in  which  Nature  has  difpofed  the  Plates : 
and  the  firft  thing  which  falls  under  our  ob- 
fervation,  is  the  Superficies,  which  in  all  the 
bones,  excepting  only  at  the  ends  of  thofe 
which  are  articulated,  where  it  was  neceflary 
that  they  fhould  be  fmoother,  to  make  them 
more  fit  to  be  moved  and  managed  by  the 
Mufcles,  is  remarkably  unequal  (tho>  more  in 
fome  than  in  others)  from  Cavities,  whereof 
fome  are  fuperficial,  others  are  pafiages  which 
penetrate  farther  into  their  fubftance;  the 
moft  confpicuous  of  which  are  thofe  through 
which  the  Blood-Veflels  of  the  Marrow  and 
the  Arteries,  which  are  defigned  for  the  nou- 
rifhment  of  the  Bones,  do  enter, 

E  The 
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The  fuperficial  Cavities,  which  fome  may 
think  to  be  accidental,  are  not  the  carelefs 
ftrokes,  but  the  defign  of  Nature,  and  are 
thofe  inequalities  which  I  have  already  in 
fpeaking  of  the  Periojleum  obferv’d  to  be  a 
contrivance  to  inlarge  the  fiiperlicies  of  the 
Bones,  and  to  ftrengthen  the  adhefion  of  that 
Membrane  to  them.  They  are  of  two  forts, 
fome  are  long,  and  thefe  we  may  call  Sulci, 
or  Furrows  others  are  more  contracted  in 
their  length,  and  of  a  different  Figure,  which 
may  be  diftinguifh’d  from  the  former  by  the 
name  of  fuperficial  Pits  or  depreffions. 

Of  the  Sulci,  fome  are  larger  and  broader, 
fome  longer,  and  fome  more  fuperficial  than 
others.  But  they  all  generally  agree  is  this, 
that  they  obferve  the  pofition  of  the  Particles, 
and  the  courfe  of  the  Strings  in  the  Plate  in 
which  they  are  formed,  fo  as  to  run  dir  eddy 
the  fame  way  as  they  lie,  though  in  the  Os 
Hyoides  I  obferved  fome  few  of  them  to  be 
different ;  fome  were  of  the  figure  of  an  S, 
and  others  were  plainly  Oblique  to  the  courfe 
of  the  Strings. 

Of  the  fuperficial  Pits,  fome  are  broader  and 
larger;  others,  and  much  the  greateft  number 
of  them,  are  fmaller.  Many  of  thefe  laft  are 
round ;  thofe  which  are  larger,  are  irregular 
in  their  Figure,  and  feem  to  be  a  fort  of  con- 
jluenteS)  or  feveral  of  the  little  Pits  run  one  in¬ 
to 
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to  another.  I  have  in  fome  of  thefe  larger  de- 
preffions  obferv’d  others  that  were  fmall ; 
that  there  were  Pits  within  a  Pit.  I  have, 
though  rarely,  feen  of  thefe  fuperficial  Ca¬ 
vities  running  a  little  way  under  the  Plate  in 
which  they  were  formed,  into  which  the  Pe¬ 
ri  of  cum,  by  a  Protuberance  anfwering  to  it, 
did  infinuate  it  felf. 

Thefe  inequalities  of  the  Sulci  and  fuper¬ 
ficial  deprefiions  do  not  obferve  the  fame  pro¬ 
portion  in  their  number  in  all  the  Bones; 
fome  have  more  Furrows,  fome  more  Pits 
than  others.  The  Os  Humeri ,  and  the  Pi  bice ^ 
and  efpecially  the  Thigh-Bone  have  a  great 
number  of  the  Furrows,  fome  of  which  are 
deep  and  confiderably  long,  three  inches  and 
more.  Befides  thefe  they  have  the  fuperficial 
deprefiions,  and  that  fome  of  them  in  the  very 
Furrows  themfelves,  which  are  large.  The 
Ulna  and  Radius  have  Furrows  too  as  well 
as  Pits,  tho’  the  firft  has  the  greateft  number 
of  them.  The  Fibula  has  confiderable  Fur¬ 
rows  in  fome  places,  though  it  has  not  fo 
many  to  ihew  us,  but  abounds  chiefly  with 
the  other  fuperficial  Cavities.  Some  of  them 
are  likewife  to  be  obferved  in  the  Bones  of  the 
Metacarpus  and  Metatarfus .  Thus  they  have 
appeared  in  thofe  Bones,  where  I  did  indu- 
ftrioufly  obferve  them  :  but  I  fee  little  reafon 
why  they  fliould  be  conftantly  alike  in  all  Ske- 

E  2  letons^ 
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letons;  fo  that  It  is  probable,  Nature  does  here 
change  her  hand  in  fome  Subjects,  and  form 
more  fupenicial  depreffions,  or  more  Furrows 
in  the  fame  Bones  of  feveral  individuals.  In 
fhort,  many  of  the  Bones  have  fome  of  both 
forts,  and  all  have  the  fuperficial  depreffions. 
But  in  the  upper  part  of  the  Os  Frontis ,  and 
in  the  Bones  of  the  Sinciput ,  at  thofe  Angles 
which  meet  in  the  Coronal  Suture,  and  all 
along  on  both  lides  the  Sutura  Sagittalis ,  I 
have  obfer ved  in  feveral  human  Skulls,  not  fo 
much  this  contrivance  of  fuperficial  Cavities 
for  inlarging  their  fuperficies,  and  ftrength- 
ning  the  adhefion  of  the  Periojieum ,  as  nu¬ 
merous  Pores,  penetrating  into  the  fubftance 
of  thofe  Bones  j  particularly  in  one  of  the  Ske¬ 
letons  in  the  Repofitory  they  are  very  nume¬ 
rous,  exactly  reprefenting  the  tranfverfe  Pores 
of  the  internal  Lamina  in  the  large  Cavities 
of  the  great  Bones  of  the  joints ;  and  in  one 
Skull  I  found  many  of  them  planted  more 
backward  down  the  middle  of  the  Os  OccipL 
tis .  The  fame  I  have  met  withal  in  the  Os 
Frontis  of  an  Ape  :  and  in  a  Tyger,  where  I 
fuppofe  the  Tendons  of  the  Temporal  Muf- 
'  cles  reached  to  the  Sagittal  Suture ,  I  found 
them  only  in  the  Bone  of  the  Forehead;  and 
I  obferv’d  the  like  in  the  OJfa  Sincipitis  of 
one  Rhinoceros,  on  both  fides  of  the  Sagittal 
Suture*  The  reafon  of  which  difference  to 
~  ‘  .  me 
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me  feems  to  be  this;  becaufe  where  thefe 
Pores  are  to  be  obferved  in  the  Bones  of  the 
Sinciput ,  there  are  the  Tendons  of  no  Muf- 
cles  inferted ;  fo  that  there  was  no  reafon  to 
contrive  for  fo  firm  an  adhefion  of  the  Peri¬ 
cranium  to  thefe  parts;  and  indeed  not  much 
more  in  the  Os  Fro?itis :  for  tho'  there  are 
Mufcles  which  have  their  Origination  from 
it,  yet  they  are  no  more  than  the  Mufculi 
Front  ales,  which  only  Corrugate  the  Fore¬ 
head,  and  help  to  raife  the  upper  Eye-lids 
when  we  would  open  them  very  wide,  and 
fo  have  no  great  ftrefs  or  weight  depending 
upon  them  when  they  ad.  Since  therefore 
there  was  no  great  occafion  for  the  fuperficial 
Cavities,  Nature  in  thofe  Parts  of  the  Bones  I 
now  mention'd,  has  form'd  Pores  to  another 
end,  and  may  here  be  thought  to  be  upon  a 
iefign  for  the  prefervation  of  our  Health, 
and  the  greater  fecurity  of  our  Lives.  As  it 
was  requifite  that  the  upper  Region  of  our 
Bodies,  where  the  Soul,  that  actuates,  the  Sun, 
hat  irradiates  the  leffer  World,  is  feated, 
hould  be  clear,  free  from  Clouds  and  Va- 
pours,  fo  thefe  Pores  feem  to  be  formed  as  one 
way,  to  expel  and  fcatter  thofe  moift  and  mi- 
!ty  Particles  which  may  be  apt  to  eclipfe  or 
weaken  the  influences  of  that  Principle  which 
animates  us.  I  do  therefore  conceive  that 
hey  are  Perfpiracula ,  by  which  the  offenfive 

E  3  Va- 
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Vapours,  which  arife  and  gather  within  the 
Cranium ,  do  perfpire.  And  it  may  feem  more 
probable,  if  we  confider  how  Sweats  do  eafily 
and  frequently  arife  in  the  Forehead,  even 
when  they  are  not  difcernible  in  other  parts . 
to  account  for  which  we  may  reafonably  fap~ 
pofe  that  there  is  fome  other  way  of  evacua¬ 
tion,  befides  what  is  made  from  the  Mafs  of 
Blood  by  the  Cutaneous  Glands,  which  are  to 
be  found  in  any  part  of  the  Skin  as  well  as 
there.  I  know,  the  practice  both  of  antient 
and  modern  Phyficians  have  in  taking  oft  the 
Hair,  and  the  application  of  Plaifters,  as  well 
for  clearing  as  ftrengthning  of  the  Biain,  di¬ 
rected  to  have  them  done  upon  the  ci  own  of 
the  Head :  not  that  they  did,  as  I  can  find, 
ever  take  notice  of  thefe  Pores,  tho  Anato- 
mifts  do  fuggeft  that  the  fubftance  of  the 
Bones  of  the  Sinciput  are  therefore  thinner  and 
more  rare  than  that  of  the  other  Bones,  that 
there  may  be  a  more  free  and  eafy  exhalation 
of  Vapours ;  which  implies  a  fuppofttion  that 
there  are  fuch  Pores.  I  muft  confefs  I  have 
not  met  with  them  in  all  the  Skulls  that  I 
have  examined;  and  perhaps  the  difference 
may  make  fome  variation  in  the  ftate  of  the 
Brain :  the  want  of  them  may  be  the  occafton 
of  a  natural  dulnefs  and  cloudinefs ;  it  may 
render  us  obnoxious  to  a  frequent  Head-each, 

not  only  upon  the  accident  of  a  Cold,  or  any 
..  '  r  --  "  other 
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other  evident  occafion,  but  even  where  the 
Crafts  of  the  Blood  is  good,  and  no  account¬ 
able  caufe  has  fallen  under  our  Gbfervation. 

Whilfl  I  fuppofe  fome  of  the  ferous  Parti¬ 
cles,  which  are  evaporated  in  thefe  parts,  to 
come  from  the  Brain  immediately,  or  with¬ 
out  the  mediation  of  the  Blood- Veffels  con¬ 
veying  them  to  the  Cutaneous  Glands,  fome 
will  be  apt  to  think  I  fpeak  as  if  I  had  never 
heard  of  thofe  Glands,  and  did  not  underhand 
the  manner  in  which  the  Serum  is  commonly 
excerned  when  we  Sweat.  But  that  there  are 
fubtile  Vapours  continually  ariling  within  the 
Cranium ,  I  think  cannot  be  denied  ;  and  that 
they  are  fucceffively  excluded  as  they  arife, 
is  as  certain.  Whether  they  pafs  through  the 
Skin  by  the  Cutaneous  Glands,  or  fome  di- 
ftindt  Pores,  is  not  material;  but  the  queftion 
is,  whether  the  Cavity  of  the  Cranium  be 
freed  from  them  m edi ante  [anguine ,  as  they 
are  reforbed  by  the  Blood-Velfels,  and  carried 
in  the  Mafs  of  Blood  to  the  Cutaneous  Glands ; 
or  whether  there  be  not  a  more  immediate 
way  by  Pores  and  Interfaces  in  the  parts  gui¬ 
ding  and  carrying  them,  tho’  perhaps  mean- 
drically,  to  the  external  part  of  the  Head* 
This  I  am  fure  we  all  feem  to  grant,  that  there 
are  fuch  immediate  paffages,  by  which  not 
only  the  tenuious  Vapours,  but  more  grofs 
and  morbifick  Particles  may  be  evacuated  out 
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of  the  Cavity  of  the  Skull,  when  we  prefcribe 
Iffues  in  the  Neck  and  upon  the  crown  of  the 
Head  in  any  CephaJick  Diftempers :  for  if 
they  were  not  conveyed  fome  other  way  than 
by  their  return  into  the  Mafs  of  Blood,  and 
their  Circulation  thro’  the  Sanguiferous  Vef- 
fels  to  thefe  artificial  Emundtories^  I  do  not  ap¬ 
prehend  why  an  Ifliie  in  the  Heel,  or  any  o- 
ther  part  fliould  not  be  as  proper  and  benefi¬ 
cial  in  thofe  cafes,  as  in  that  part  where  we 
fo  precifely  order  them.  Some  that  perhaps 
would  allow  fuch  a  Perfpiration  as  I  fpeak  of, 
if  the  including  parts  were  membranous,  will 
objedt  the  thicknefs  and  folidity  of  the  Bones 
thro1  which  thefe  Vapours  mult  pafs;  but  if 
they  do  confider  thofe  two  forts  of  Pores,  form¬ 
ed  in  the  moft  folid  part  of  a  Bone,  which  I 
have  before  given  an  account  of,  they  may 
be  fatisfied  that  even  thefe  folid  parts  are  per¬ 
meable  to  a  thin  and  tenuious  matter. 

Befides  their  fuperficial  Cavities,  the  Bones 
have  all  of  them  deeper  impreffions,  Fora¬ 
mina^  which  not  only  render  their  fuperficies 
unequal,  but  penetrate  far  into  their  fub- 
fiance;  where  the  moft  remarkable,  and  they 
that  deferve  or  admit  of  our  particular  no¬ 
tice,  are  thofe  by  which  the  Blood- Veflels 
pafs  through  the  fide  of  the  Bone  to  the  Me¬ 
dulla.  The  Foramina ,  by  which  the  nutri¬ 
tious  Arteries  enter  the  fubftance  of  the  Bones, 

v _  J 
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are  In  fome  places  very  vifible,  but  not  fo  con¬ 
spicuous  as  the  other,  nor  fo  conftantly  a- 
greeable  in  all  things  that  they  can  well  be 
particularly  defcribed :  in  general,  many  of 
them  are  at  one  end  of  the  Bone,  and  the  con¬ 
trary  to  that  where  the  V eins  pafs  out ;  and 
there  are  fome  planted  in  the  intermediate 
parts  between  the  two  extremities,  which  are 
but  fmall.  The  paifages  of  the  Veins,  ex¬ 
cepting  them  which  accompany  the  Medul¬ 
lary  Arteries,  are  very  numerous  and  minute, 
but  there  is  nothing  particular  in  them  to  be 
obferv’d  excepting  their  number. 

As  for  the  paffages  of  the  Medullary  Arte¬ 
ries,  and  the  Veins  which  accompany  them, 
as  they  are  but  few,  fo  they  are  considerable. 
This  is  to  be  remarked,  that  they  do  not  pe¬ 
netrate  the  fide  of  the  Bones,  efpecially  thofe 
which  are  articulated  directly  into  theii  Ca¬ 
vities,  but  with  an  obliquity,  like  the  paffage 
out  of  the  Ureters,  running  for  fome  way  be¬ 
tween  the  Coats  of  the  Bladder,  before  it 
opens  into  the  Cavity  5  fo  that  I  have  found 
this  paffage  fometime  to  be  an  Inch  and  half^ 
when  the  thicknefs  of  the  Bone  was  little 
more  than  the  eighth  part  of  an  Inch.  In 
this  manner  they  are  generally  formed  in 
Beafts  and  Fowls,  as  well  as  Men ;  but  more 
obliquely  in  Men,  and  fome  fort  of  Beafts, 

than  in  others.  In  two  Rhinocerofes  fome 

paft 
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part:  almoft  diredly  through,  and  none  of 
them  fo  obliquely  as  in  Men  and  fome  other 
Creatures :  the  reafon  of  which  feems  to  be, 
becaufe  the  Bones  of  the  joints  in  them  are 
very  fhort ;  fo  that  the  fame  obliquity  of  the 
paffages,  which  feems  to  be  for  this  caufe  that 
they  may  not  detract  too  much  from  the 
rtrength  of  the  Bone  in  that  part,  was  not  fo 
neceffary  here.  There  is  no  Membrane  in¬ 
verts  the  fides  of  thefe  paffages ;  neither  is  the 
Periofteum  on  the  outfide,  nor  the  Membrane 
of  the  Marrow  within  fo  kind  as  to  commu¬ 
nicate  any  part  as  a  covering  to  them.  They 
are  moft  obferveable  in  the  Bones  of  the 
Joints,  the  Ileum ,  Clavicles ,  and  the  lower  Jaw. 
The  Os  Humeri  and  Os  Femoris  have  fome- 
times  two  or  three  ;  the  Radius  and  Ulnay  the 
Focile  Majus  and  Minus ,  the  Bones  of  the  Me- 
tarcarp  and  Metatarje ,  the  Ofa  Sefamoideay 
and  a  1  mo  ft  all  the  Bones  01  the  Fingers  and 
Toes,  have  commonly  one;  the  Ilium  has 
three,  two  on  the  infide,  and  one  external : 
but  I  muft  confefs,  I  have  obferv'd  that  Na¬ 
ture  fo  little  confines  her  felf,  either  as  to 
their  number,  or  the  particular  place  in  the 
Bone  where  rtie  forms  thefe  Foramina ,  that  I 
can  hardly  fay  I  have  found  them  all  alike 
in  thefe  refpeds  in  any  two  Skeletons  that  I 
have  made  the  fubjedts  of  my  enquiry.  In 
their  tendency  thefe  paffages  are  more  con- 
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{font ;  and  I  have  found  that  the  Skeletons 
both  of  Men  and  Beads  do  generally  agree ; 
fo  that  where  a  paffage  runs  upwards  or  down¬ 
wards,  the  fame  Foramen ,  or  that  which  an- 
fwers  to  it,  does  in  the  fame  Bones  of  all  luch 
Skeletons  commonly  tend  the  fame  way,  e- 
fpecially  in  the  lower  Jaw,  the  Clavicles,  the 
Ribs  and  the  large  Bones  of  the  Joints.  In 
the  Os  Humeri,  the  Fibia  and  h inula  they  run 
downwards :  in  the  Os  Femoris,  the  Radius , 
and  Ulna ,  they  pafs  upwards ;  fo  that  we  may 
obferve  that  in  thofe  Bones  which  anfwer  to 
one  another  in  the  upper  and  lower  ^Joints, 
they  have  a  contrary  tendency ;  which  there 
feems  to  be  fome  reafon  for,  becaufe  it  is 
generally  fo,  tho  it  feems  difficult  to. give 
one  that  may  be  fatis factory  '•  that,  which  I 
have  been  thinking  of,  is  the  difference  there 
often  is  in  the  pofition  of  thefe  feveral  parts 
with  refpect  to  the  Trunk  of  the  Body  and 
the  Aorta,  the  pofture  of  the  Cubit  is  fre- 
quentlv  tranfverfe  to  them,  and  the  Thigh- 
Bones,  when  we  fit,  lie  at  Angles  with  the 
Spine  and  the  great  Artery ;  fo  that  the  re¬ 
flexion  of  the  Medullary  Arteries  is  better  ad¬ 
mitted  here  than  in  the  Shoulder,  which  is 
more  parallel ;  or  in  the  Bones  of  the  Leg, 
whofe  pofition  is  direff  to  the  Aorta ,  where 
their  courfe  muff  have  been  perfectly  con¬ 
trary  to  it;  tho’  it  muff  be  confefs  d  that  t  e 
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Cubit  and  the  Thigh-Bones  are  frequently 
pofited  in  the  fame  manner  with  refpedt  to 
the  Trunk  of  the  great  Artery.  But  I  fhali 
fhorten  my  account  of  thefe  obfervations, 
which  it  is  hardly  worth  our  time  to  infill 
upon.  In  the  Lion,  the  Goat,  the  Antilope, 
the  Rhinoceros,  and  the  Bones  of  all  other 
Bealls  that  I  have  examined,  they  ordinarily 
obferve  the  fame  tendency  as  in  Men,  tho*  in 
the  Bone  of  the  right  Thigh,  and  the  Fibula 
of  one  Rhinoceros  they  did  differ ;  but  in  an¬ 
other  they  did  exadlly  agree  with  what  I  had 
commonly  obferv’d  in  human  Skeletons.  In 
the  Oftridge,  and  generally  in  all  Fowls,  thefe 
paffages  in  all  the  large  Bones  of  the  Joints 
tend  downwards. 

From  the  fuperficies  of  the  Bones,  by  the 
guidance  of  thefe  paffages,  we  come  next  in¬ 
to  their  Cavities  (  for  the  Lamince^  which 
make  the  fide  or  wall  of  the  Bone,  I  have  al¬ 
ready  given  an  account  of ),  and  we  will  firft 
take  a  View  of  their  internal  or  concave  fu¬ 
perficies,  where  the  Cavity  is  large,  and  the 
internal  Lamina  lies  fair  to  be  feen.  Here  we 
have  no  flreight  Furrows  nor  fuperficial  de~ 
preffions  as  there  are  on  the  outfide,  and  that 
becaufe  there  was  not  the  fame,  nor  any  rea- 
fon  to  exadl  them,  tho’  on  the  infide  of  the  Cra¬ 
nium  (which  yet,  fpeaking  ftridtly,  is  not  the 
internal  part  which  indeed  is  between  the  Ta¬ 
bles) 
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bles)  there  are  Furrows,  but  they  are  acci¬ 
dental,  form’d  by  the  turgefcence  and  pref- 
fure  of  the  Blood- Velfels,  which  therefore 
are  not  ftreight  and  parallel,  like  thofe  of  the 
ou  tilde  of  the  Bones,  but  reprefent  the  branches 
of  thofe  Veifels  that  made  the  impreffions.  I 
have  likewife,  tho’  rarely,  obferv’d  the  like  on 
the  iniide  of  the  large  Bones  of  the  Joints. 

The  Cavities  are  not  all  alike,  but  varioufly 
formed,  obtaining  a  difference  both  in  their 
figure  and  capacity,  belides  what  the  particu¬ 
lar  figure  and  magnitude  of  the  Bones,  in 
which  they  are  formed,  do  oblige  them  to. 
They  are  of  two  forts :  the  one  are  large,  and 
they  are  fingle  in  every  Bone  where  fuch  a 
Cavity  is  formed ;  the  other  are  little  bony 
Cells,  which  are  numerous,  and  make  the 
fpongious  part. 

The  Bones  which  have  the  large  Cavities, 
are  the  Os  Humeri  and  Femoris ,  the  Ulna,  Ra¬ 
dius,  Fibia  and  Fibula,  the  Bones  of  the  Me¬ 
tacarpus,  Metatarfus,  of  the  Fingers  and  Toes, 
and  thofe  of  the  Os  Hyoides-,  to  which  we  may 
add  the  lower  Jaw,  tho’  the  Cavity,  compar’d 
with  the  magnitude  of  the  Bone,  hardly  de- 
ferves  to  be  ftiled  large  5  neither  does  it  ferve 
to  entertain  a  Medulla,  but  only  the  Nerve 
and  the  Blood- Veffels:  and  the  Bones  of  an 
Oxe’s  heart  I  have  obferv’d  to  have  very  large 
Cavities,  that  is  in  proportion  to  their  bignefs. 
/  '  "  ~  And 
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And  when  I  afcribe  large  Cavities  to  any  fmall 
Bones,  as  fome  of  the  Fingers  and  Toes,  it  is 
to  be  fo  underftood ;  for  there  are  fome  of 
thofe  which  I  reckon  amonglt  the  fmall  Ca¬ 
vities  in  fome  large  Bones,  will  be  found  to  be 
more  capacious  than  thofe  which  I  llile 
large  in  thefe. 

In  the  Os  Humeri ,  the  Thigh-Bone,  the  27- 
bia  y  and  Fibula ,  fo  in  thofe  of  the  Metacar¬ 
pus  and  Metatarfus ,  the  large  Cavity,  after  it 
approaches  towards  their  extremities,  often 
begins  to  be  divided  by  bony  partitions,  and  to 
be  occupy’d  by  fome  of  the  bony  Strings, 
fhooting  from  the  Plates  in  the  {ides  of  the 
Bones  in  Fafciculi y  and  forming  larger  Strings, 
which  do  not  produce  any  inclofed  Caverns, 
but  the  partitions  are  open ;  fo  that  they  can 
not  be  called  diftindt  Cavities:  therefore  I 
make  all  that  part,  fo  far  as  they  appear,  to 
be  a  part  of  the  large  Cavity.  The  Fafciculi 
proceeding  from  one  fide  till  they  meet  with 
others  which  are  propagated  from  the  op- 
polite  lide,  are  united,  fo  as  to  be  fo  many 
continued  Strings,  as  I  have  already  {hewn ; 
and  {hooting  forth  laterally  as  they  proceed, 
by  a  fort  of  Apophyfes  they  are  joined  to  thofe 
Fafciculi ,  which  are  parallel,  and  do  in  the 
fame  manner  fhoot  out  on. their  fides  to  meet 
them :  from  whence  arifes  a  texture,  which 
reprefents  a  fort  of  Cancelli ,  or  Lattices*  Where 

thefe 
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thefe  Cancelli  begin  firft  to  be  formed,  the  Faf 
cicuh  are  very  fmall  and  fine  5  when  they  ap¬ 
proach  near  to  the  fmall  Cavities,  they  grow 
larger.  Here  we  may  obferve,  with  what  cau¬ 
tion  Nature  proceeds  in  detracting  any  thing 
from  the  fide  and  fclid  part  of  the  Bone  :  for 
the  danger  of  a  FraCture  in  thefe  Bones  being 
lefs,  as  the  violence  is  offer’d  nearer  to  the 
extremity,  and  fo  fome  parts  of  the  Lamince 
accordingly  can  better  be  fpared  from  the 
fides,  therefore  they  are  gradually  diverted 
from  it.  We  have  not  a  whole  Plate  run  off 
together  at  firft,  but  only  fome  minute  Fafci - 
culiy  afterwards  larger  and  larger,  as  they  can 
be  fpared,  till  at  laft  they  are  fo  large  as  to 
meet  and  be  contiguous,  and  fo  are  continued 
in  the  form  of  an  entire  Plate.  The  Inter¬ 
file  es  between  the  Fafciculi  are  many  of  them 
of  a  quadrangular  figure,  tho?  there  are  abun¬ 
dance  of  them  which  have  divers  other  figures, 
Amongfl  thefe  Cancelli  are  fometimes  broad 
Plates,  which  are  produced  from  the  fame 
Strings  as  that  texture  is  formed  of,  when  fe~ 
veral  of  them  run  together  in  that  order  in 
which  they  lay  before  they  ran  off  from  the 
fide  of  the  Bone.  Thefe  Plates  are  fometimes 
to  be  obferv’d  in  the  very  middle  of  thefe  Can- 
celli ,  at  fome  diftance  from  the  fide  of  the 
Bone :  fometimes  they  are  contiguous  to  it, 
where  they  recede  from  the  Wall  of  the  Bone 


$4  Of  the  Cavities  of  the  Bones* 

in  their  proper  form,  and  afterwards  are  di¬ 
vided  into  fuch  Fafciculi  of  the  Strings  as  that 
texture  is  made  of  ;  fometimes,  after  the  large 
Cavity  comes  to  be  thus  divided  and  occu¬ 
pied  by  the  bony  partitions  of  thefe  Lattices, 
it  opens  again  into  a  large  Cavity,  which  is 
free  from  any  fuch  kind  of  texture,  only  there 
is  fomething  of  it  round  about  onthefides,and 
at  the  end  of  it  the  Strings  run  into  this  form 
again:  but  there  is  not  much  of  this  Lattice-  i 
work,  before  the  Cavernous  part  or  fmall  di-  i 
ftindt  Cavities  begin  to  be  formed ;  but  com-  j 
monly,  when  the  large  Cavities  come  once  i 
to  have  the  Fafciculi  divert  into  them,  and  to 
be  divided  by  them  into  little  Interftices,  this  i. 
Lattice- Work  is  continued  to  the  idler  Cavi-  r 
ties,  and  when  it  approaches  near  to  them,  the  r 
Fafciculi  grow  gradually  broader  and  broader, :: 
till  they  all  meet  in  fuch  a  manner  as  to  run  i 
together  in  the  form  of  irregular  Plates :  and . 
when  they  are  thus  met  and  united,  they  be- :  > 
gin  to  make  the  little  diftin£t  Cavities,  which  o 
firft  appear  next  the  fides  of  the  Bone,  with: 
fome  of  the  Cancelli  flill  continuing  in  the 
middle.  In  the  Fibia  of  a  Horfe  I  have  ob-J< 
ferv’d  this  texture  as  fine  and  curious  as  ini 
any  Bones  that  I  have  examined;  and  I  do; 
not  queftion  but  there  is  much  of  the  fame 
texture  in  Camels  and  other  Beafts  that  are  de-i 
fignd  for  burthen*  and  where  the  reafon,  that; 

required; 
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Requir’d  fome  particular  care  and  contrivance 
to  make  them  ftrong,  did  make  it  neceflary 
to  be  cautious,  and  fparing  in  detracting  from 
the  folid  part,  and  dividing  that  ftrength 
which  was  united  in  the  (ides  before.  In  Cows 
there  is  little  of  this  Lattice- Work,  and  that 
very  courfe.  In  the  Bones  of  thofe  Fowis 
which  I  have  examin’d,  which  have  been  of 
feveral  forts,  I  find  nothing  comparable  to 
this  texture,  in  thofe  of  the  Joints  which  are 
large,  and  where  it  might  be  expefted  :  there 
are  indeed  fome  large,  bony  Strings  or  kafci^ 
culi  of  the  fmall  ones,  running  out  from  the 
fides  into  the  Cavity  \  but  they  are  common¬ 
ly  diftinft  and  (ingle,  pafling  from  one  fide 
to  the  other,  fometimes  obliquely,  fometimes 
direCtly  tranfverfe,  that  they  appear  like  lit¬ 
tle  bony  beams  lying  acrois,  tho  fometimes 
fome  few  of  them  run  into  the  form  of  a 
Lattice.  And  without  doubt  thefe  Brahes  in 
Fowls  anfwer  to  the  Lattice-Work  in  fome 
other  Animals,  and  the  ufe  and  defign  of 
both  is  the  fame ;  which  I  proceed  to  fay 
fome  thing  of. 

The  defign  therefore  of  thefe  Cane  elk  is, 

in  the  upper  part  of  the  Bone,  to  fuftain  that 

part  of  the  Marrow  which  fills  the  large  Ca~ 

vity ;  which  in  thofe  Bones  that  are  large, 

has  a  confiderable  bulk,  but  is  fufpended  pai  t- 

ly  by  the  ramifications  of  the  Blood -Vcifels^ 
.  p  and 
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and  their  continuation  from  the  larger  Mafs 
of  Marrow,  into  that  which  is  lodged  in  the 
Cancelli ,  fo  running  over  and  winding  about 
the  Fafciculi  ;  partly  by  the  Membrane  of 
the  Medulla,  which  is  one  continued  Mem¬ 
brane  through  all  the  large  Cavity,  the  Lat¬ 
tice-Work,  and  the  fmall  bony  Caverns  ;  fo 
that  though  the  Marrow  in  fuch  a  quantity 
is  ponderous,  though  the  Medullary  Bags,  and 
Glands  are  tender,  and  as  well  as  the  Blood- 
Veffels  eafily  compreft ;  yet  by  this  Providence 
the  Superior  part  having  a  dependence  upon 
the  Strings  in  the  Cancelli ,  cannot  make  a 
preffure  upon  that  part  which  lies  under  it,  fo 
as  to  injure  it.  And  therefore  in  the  Bones  of 
an  Ox,  where  there  has  not  been  this  contri¬ 
vance,  or  but  little  of  this  texture,  I  have  ob- 
ferv’d  another  thing  almoft  equivalent  to  it; 
that  is,  a  jetting  out  of  fome  Plates  like  ledges 
or  (helves,  lying  tranfverfe,  for  the  Marrow  to 
reft  upon  in  feveral  places;  fometimes  in  the 
middle,  but  moftly  towards  the  extremities, 
where  this  Lattice-Work  fhould  be  planted. 
At  the  lower  end  of  the  Cavity  this  texture 
is  no  lefs  ferviceable,  where  it  bears  off  the 
preffure  of  the  fuperior  and  incumbent  part 
*  of  the  Marrow,  from  that  which  is  lodged  in 
its  Interftices,  and  preferves  it  inviolated. 

Before  I  proceed  to  give  an  account  of  the 
leffer  Cavities,  I  fhall  inquire  into  the  reafons 
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why  the  Bones  of  the  Joints  (excepting  thofe 
of  the  Wrift,  the  'Tar fits,  the  OJfa  Sefamoidea f 
and  the  Scapula)  and  one  or  two  more,  have 
a  large  Cavity,  and  they  feem  to  be  two.  Firft, 
the  largenefs  of  the  Cavities  was  a  confequence 
from  what  was  neceffary  to  be  done,  in  order 
to  make  the  Bones  firm  and  folid.  It  is  plain 
that  the  Bones,  which  are  of  any  length,  are 
in  the  greateft  danger  of  being  either  fradtur’d 
by  any  violent  blow  inflidted  laterally,  or  di- 
ftorted  by  too  great  a  preflure  made  at  their 
extremities,  in  thofe  parts  which  are  diftant 
from  their  extremities ;  and  therefore  it  wa9 
neceffary  that  the  ftrudture  of  thefe  parts 
fhould  be  fuch  as  would  procure  them  the 
greateft  folidity  and  firmitude  which  was  not 
confiftent  with  thofe  diftances  of  their  parts 
from  which  the  fmaller  Cavities  arife ;  and 
therefore  the  Plates  are  fo  difpofed  there  as 
to  be  contiguous :  from  which  clofe  appli¬ 
cation  of  one  to  another  in  the  fides  of  thefe 
Bones  there  follows  a  large  Cavity  within 
them,  which  is  more  than  equivalent  to  thofe 
lefler  Caverns,  which  any  other  order  or  dif- 
pofition  of  the  Lamina:  might  produce. 

Secondly,  They  were  defigned  for  fome 
end;  to  wit,  that  thefe  Bones  might  be  capa¬ 
ble  of  containing  a  greater  quantity  of  the 
Medullary  Oil:  for  being  Bones  which  are  fre¬ 
quently  in  motion,  they  require  and  expend 

F  2  greater 
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greater  quantities  of  that  oily  matter  than  any 
of  thofe  which  are  not  articulated ;  as  they 
employ  it  not  only  for  preferving  themfel ves  in 
a  due  temperament,  and  their  fecurity  againft 
that  drynefs  which  would  render  them  more 
fragil,  and  does,  as  we  find  by  experience,  make 
them  apt  to  crack;  but  like  wife,  with  the  help 
and  mixture  of  a  mucilage,  to  lubricate  their 
extremities  when  they  are  moved;  and  to 
maintain  them  in  a  condition  fit  for  their  mo¬ 
tions  upon  all  occafions.  For  this  reafon  ’tisthat 
the  Bones  of  the  Os  Hyotdes  have  their  large 
Cavities,  becaufe  they  are  as  frequently  moved 
as  we  fpeak  or  fwallow.  And  how  evidently 
does  the  fame  reafon  appear  in  the  Bones  of  an 
Ox's  Heart  (which,  as  often  as  I  have  obferv’d 
them,  have  been  two,  and  articulated)  when 
they  are  continually  in  motion  upon  every 
Syftole  and  Diaftole  of  the  Heart  ?  There  are. 
It  is  true,  fome  Bones  of  the  joints  which 
have  not  fuch  large  Cavities;  as  the  Scapula, 
the  Rotula ,  the  Bones  of  the  Wrift,  and  fome 
others.  Now  for  the  Scapula ,  it  cannot  be 
faid  to  be  mov'd  at  the  articulation  :  for  tho* 
its  fituation  is  fometimes  altered  by  its  pro¬ 
per  Mufcles,  yet  at  that  end  which  only  is 
articulated,  it  has  the  place  of  a  quiefcent 
Body,  upon  which  the  Os  Humeri  moves;  fo 
that,  unlefs  the  Scapula  had  a  Joint  at  its 
other  extremity*  fo  as  it  felf  to  move  upon 

another 
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another  Bone,  there  was  not  this  reafon  for 
the  forming  of  a  large  Cavity  in  it.  The  Ro- 
tula  is  plac’d  in  a  Joint  where  there  is  an  Oil 
fupplied  from  the  large  Cavities  of  three 
Bones,  the  Thigh,  the  Fibia,  and  Fibula ,  fo 
that  it  cannot  want  a  fufficient  fupply  of  it : 
for  the  Bones  of  the  Wrift  and  Far] us,  they 
lie  between  fuch  as  have  a  confiderable  Ca¬ 
vity.  Another  thing  which  may  be  objected 
againft  what  I  now  offer  as  one  reafon  of  thefe 
Cavities,  is,  that  neither  the  Os  Occipitis ,  nor 
the  Atlas,  which  have  a  fenfible  motion,  have 
fuch  a  Cavity ;  nor  yet  the  Ribs,  which  are 
moved  fo  much  in  Refpiration.  For  the  two 
firR,  their  motion  is  neither  fo  frequent,  nor 
ever  fo  long  continued  as  that  of  the  Bones 
of  the  Limbs  fometimes  is,  the  Head  being 
only  now  and  then  turned  towards  one  fide,  or 
mov’d  backwards  or  forwards;  and  commonly 
it  does  no  more  than  once  incline  to  one  of  thefe 
poftures,  and  afterwards  returns  into  its  more 
natural  fituation ;  fo  that  the  expenfe  of  the 
Medullary  Oil  cannot  be  there  fo  extraordi¬ 
nary.  The  Ribs  are  joined  to  the  Vertebres 
by  a  Syjiathrofis ,  or  fuch  an  articulation  as  is 
defigned  for  an  obfcure  motion.  And  to  de- 
monftrate  the  difference  in  their  expence  of 
this  Oil  in  their  motions,  or  the  alteration  of 
their  pofition,  let  us  confider  how  much  the 
pofture  of  the  Bones  of  the  Joints  may  be, 

F  3  ajid 
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and  fometimes  is  alter’d,  and  how  little  the 
Ribs  in  Refpiration  change  their  pofition* 
When  any  of  the  Bones  from  an  extenfion  are 
inflected,  or  from  an  inflexion  they  are  ex¬ 
tended,  that  extremity  which  is  remote  from 
its  centre,  or  the  quiefcent  Bone,  is  fenfibly 
moved  circularly,  or  fo  as  to  defcribe  part  of  a 
Circle  :  now  by  confidering  how  much  of  a 
Circle  this  extremity  makes  in  the  Joints, 
and  how  little  in  the  Ribs,  we  fhall  eafily 
difcover  a  difference  in  the  quantity  of  Oil 
that  they  expend.  I  fhall  inftance  only  in  two, 
to  wit,  the  Tibia  and  the  Cubit:  the  firft  may 
be,  and  is  fometimes  fo  indebted,  as  to  make 
above  the  fourth  part  of  a  Circle,  and  in  or¬ 
dinary  inceffion  about  a  twelfth ;  the  Cubit  fo 
as  to  make  about  a  third  part  ;  whereas  the 
Ribs,  fo  far  as  I  can  perceive,  in  ordinary  Re¬ 
fpiration  are  not  moved  above  the  fourth  part 
of  an  Inch  in  that  extremity  which  is  remote 
from  the  Vertebres.  Now  fome  of  the  Ribs, 
without  their  Cartilage,  are  twelve  Inches 
in  length;  but  we  muft  allow  for  their  obli¬ 
quity  :  and  we  will  fuppofe  the  diftance  be¬ 
tween  the  two  extremities  of  a  Rib  to  be, 
what  it  is  in  fome  of  them,  eight  Inches, 
the  Diameter  of  the  Circle,  in  which  the  ex¬ 
tremity,  diftant  from  the  Vertebres,  moves, 
muft  be  fixteen  Inches.  Now  fuppofe  the  Pe¬ 
riphery  of  a  Circle  to  the  Diameter  to  be  but 

as 
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as  three  to  one  (though  it  is  fomething  more) 
then  is  the  Rib  in  that  part  which  is  moft  re¬ 
mote  from  its  centre,  mov’d  but  the  I92d 
part  of  its  Circle  :  how  infeniible  then  mu  ft 
its  motion  be  fuppoled  to  be  at  its  Axis,  or  the 
quiefcentBone  ?  Only  I  muft  confels  they  are 
more  conftantly  in  motion  than  any  of  the 
Bones  of  the  Joints ;  and  therefore  the  Ca¬ 
verns  in  thefe  Bones  are  many  of  them  of  a 
long  figure,  and  large  for  the  fimple  fort, 
and  at  that  end  next  the  Vertebres  they  have 
fometimes  a  confiderable  Cavity. 

Befides  thefe  large  and  more  capacious  Ca¬ 
vities,  there  are  leffer  Cells,  and  they  are  found 
in  all  the  Bones :  even  thofe  which  have  a 
large  Cavity,  have  fome  of  them  at  both  ex¬ 
tremities  y  which,  where  the  Lamince  lie  near 
to  one  another,  are  fmall ;  and  as  they  ap¬ 
proach  nearer  to  a  contiguity,  grow  lefs  and 
lefs,  till  the  Plates  being  plainly  contiguous 
and  united,  they  difappear.  There  are  many 
of  the  Bones  which  have  no  other  Cavities, 
as  the  Vertebres,  Clavicles,  the  Ribs,  the  OJ- 
fa  innominata^  J'efamoidea ,  and  fome  others. 

I  have  obferv’d  three  forts  of  thefe  Cavi¬ 
ties.  Firft,  there  are  fome  of  them,  eipecially 
in  human  Bones,  which  have  the  Cancelh  ; 
others  are  fimple,  or  lingle  diftindt  Cavities, 
which  have  none  of  that  Texture ;  and  a  third 
fort  likewife  have  no  Cancelh ,  but  are  like 

F  4  two 
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two  or  three,  or  more  of  this  fecond  or  Am¬ 
ple  fort  broken  into  one.  Thefe  three  forts 
are  generally  different  in  their  capacities;  fuch 
as  have  the  Lattice-Work  being  the  largeft, 
and  the  fecond  kind  the  fmalleft  of  the  three  ; 
neither  is  there  a  difference  in  their  capacity 
between  thofe  of  a  diverfe  fort  only,  but  of 
thofe  which  are  of  the  fame  kind,  fome  are 
larger  than  others.  Nor  do  they  differ  lefs  as 
to  their  figure  than  their  magnitude  :  the  firft 
and  laid  are  altogether  of  an  irregular  figure. 
Of  the  Ample  fmall  Cavities,  fome  are  exactly 
round,  fome  oval;  others  a  flat  oval,  fome 
quadrangular ;  others,  efpecially  in  the  Ribs 
and  Clavicles,  are  of  a  long  figure :  and  in 
truth,  to  defcribe  the  variety,  would  be  to  give 
an  account  of  all  the  figures  that  occur  in  the 
Mathematicks. 

The  fmall  Cavities  have  all  of  them  Pores 
or  paffages  of  communication,  whereby  the 
Blood-Veffels  are  propagated,  and  the  Mem¬ 
brane  of  the  Marrow  is  continued  from  one 
to  another,  and  by  which  the  Medullary  Oil 
has  the  liberty  of  flowing  out  of  the  large 
Cavity  into  the  leffer,  and  out  of  one  fmall 
Cavity  into  another.  Bur  there  is  a  great  va¬ 
riety  in  the  number  of  the  Pores  belonging  to 
every  fuch  Cavity,  even  the  fecond  or  fmal¬ 
left  fort :  in  fome  there  are  only  two,  one  for 
receiving,  the  other  for  tranfmitting ;  fome  of 
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the  Cavities  have  three,  or  foyr,  or  more  ;  in 
which  there  is  this  difference,  that  fome  have 
feveral  into  one  and  the  fame  ;  others  have  a 
paffage  into  leveral,  or  all  the  fmall  Cavities 
that  are  next  to  them,  by  fo  many  fingle  Pores. 

Where  thefe  fmall  Cavities,  and  the  poro- 
fity  which  arifes  from  them,  were  confident 
with  the  fecurity  of  the  Bones,  that  is,  where 
there  was  no  neceffity  to  contrive  in  their 
ftrufture  that  order  which  would  give  the 
greateft  ftrength  and  folidity  they  were  ca¬ 
pable  of,  either  becaufe  they  have  not  fo 
great  a  ftrefs  put  upon  them  at  any  time,  or 
becaufe  they  are  fo  thick,  and  lhort  that  they 
are  in  no  great  danger  of  being  broken;  and 
where  the  quantity  of  Marrow,  which  thefe 
fmall  Caverns  are  capable  of  receiving,  an- 
fwers  to  the  exigence  of  the  part,  as  in  thofe 
Bones  which  are  not  articulated ;  in  all  thefe, 
Nature  could  without  any  danger  or  preju¬ 
dice  make  their  fubftance  within  all  fpongi- 
ous,  and  has  chofe  fo  to  do.  So  by  lodging 
the  Marrow  in  the  fmall  Cavities  formed  be¬ 
tween  the  Plates,  does  intermix  with  all  that 
part  of  the  fubftance  of  the  Bones  that  Me¬ 
dullary  Oil  which  was  neceffary  to  preferve 
them  from  growing  too  dry  and  fragil : 
which  was  a  more  eafy  and  immediate  way 
to  anfwer  this  end,  than  firft  to  feparate  and 

depofite  the  Marrow  in  one  large  Cavity,  and 

after- 
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afterwards  to  fupply  it  to  the  fubftance  of 
the  Bones  by  Pores,  in  that  manner  in  which 
it  is  difpenfed  to  thofe  Plates  whofe  contigui¬ 
ty  and  union  renders  a  Bone  folid. 


Of  the  Blood  -Veffels  of  the 

Bones. 


Proceed  now  to  give  an  account 
of  the  Blood- Veffels  of  the  Bones, 
which  are,  as  in  other  parts  of  the 
Body,  of  two  forts ;  to  wit,  Arte¬ 
ries,  which  convey  the  Blood  into  them;  and 
Veins,  which  ferve  in  the  reduction  of  it  to 
the  Heart,  after  it  has  paid  a  Tribute  of  fome 
certain  Particles  to  thofe  Glands  which  it 
touches  upon  in  its  circulation.  And  both 
thefe  may  be  faid  to  be  of  two  forts;  that  is, 
they  are  affigned  to  two  feveral  parts :  fome 
to  the  Medulla,  and  others  to  the  fubftance 
of  the  Bones,  in  order  to  their  Accretion  and 
Nutrition. 

The  Medullary  Blood- Veffels  will  fall  more 
properly  under  our  confideration  when  I. 
come  to  treat  of  the  Marrow :  I  ihall  there¬ 
fore 
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fore  defer  the  particular  notice  of  them  till 
I  come  to  fpeak  of  that.  As  for  the  nutriti¬ 
ous  Arteries,  there  are  feveral  of  them  be¬ 
longing  to  a  Bone,  and  every  one  of  them 
that  I  have  obferved,  enters  the  fubftance  of 
a  Bone  at  a  diftindt  Foramen ;  only  I  once  met 
with  two,  which  made  their  entry  by  the 
fame  paflfage.  The  moft  confiderable  of  them 
enter  at  one  end  ol  the  Bone,  and  the  contra¬ 
ry  to  that  where  great  numbers  of  the  V  eins 
have  their  exit;  and  in  the  large  Bones  of  the 
Joints,  where  they  are  moft  obvious  to  our 
obfervation,  they  plainly  enter  at  that  end 
which  is  next  the  Trunk  of  the  Body,  except- 
ing  in  the  Scapula  •  and  becaufe  they  are  Ai- 
teries,  they  do  not  alter  the  colour  of  that 
part  of  the  Bone;  which  therefore  is  whiter 
than  the  other  extremity,  or  where  ever  the 
Veins,  which  are  red  and  more  numerous, 
do  pafs  out.  From  that  end  of  the  Bone,  at 
which  they  enter,  they  have  a  tendency  to¬ 
wards  the  other  extremity.  Some  of  thele  I 
have  feen  running  amongft  the  Lamince  in  the 
moft  folid  part,  and  where  the  Plates  have 
been  contiguous,  and  traced  them  a  confide¬ 
rable  way  together;  obferving  them  to  be 
fometimes  confpicuous,  and  indeed  large,  con- 
fidering  the  clofe  unition  of  the  1  lates,  and 
the  folidity  of  the  part  that  they  patted  thro’: 

and  in  any  part  of  a  Bone,  whilft  it  is  Carti¬ 
laginous 
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laginous,  they  are  plainly  to  be  obferved,  and 
more  eafily  followed.  Now  though  in  fome 
parts  of  the  Bones  there  is  little,  and  in  fome 
no  appearance  of  Blood- Veflels,  yet  that  they 
are  in  the  whiteft  part  of  a  Bone,  does  evi¬ 
dently  appear  in  the  examination  of  any  part 
of  one  that  is  yet  Cartilaginous;  and  that  they 
are  very  numerous,  I  have  found  fome  reafon 
to  believe,  from  a  confiderable  Ecchymofs  I 
have  met  with  in  a  folid  and  perfed  Bone,  in 
that  part  which  feemed  to  have  been  na¬ 
turally  white,  and  to  have  given  as  little  fu- 
ipicion  of  inch  a  thing,  as  any  part  of  it. 

The  N  utritious  V  eins,  if  I  may  fo  call  them, 
that  is,  thofe  which  convey  the  Blood  back 
from  the  Nutritious  Arteries  of  a  Bone,  are 
very  Numerous;  not  throughout  the  whole, 
or  in  every  part  of  it,  but  where  the  Arteries 
terminate :  for  as  they  do  not  pafs  through 
the  fame  Foramen ,  fo  neither  do  they  keep 
fuch  a  fociable  courfe  as  to  run  one  by  an¬ 
other  in  the  fubftance  of  a  Bone,  as  they  often 
do  in  other  parts.  This  was  neither  neceffary, 
nor  convenient:  Not  neceflary;  becaufe  the 
defignofthe  Veins  being  to  carry  back  the 
Blood  to  the  Heart,  fo  long  as  they  conveni¬ 
ently  anfwer  that  end,  it  is  fufficient,  let  the 
Cpurfe  in  which  they  proceed  be  either  this 
way,  or  that.  It  was  not  convenient;  for  as 
there  appears  in  the  ftrudure  of  thefe  parts  a 

provi- 
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providence,  ftudioully  contriving  what  was 
neceffary  for  their  firmitude,  and  ordering 
whatever  was  requisite  to  be  done,  and  might 
be  injurious  to  it,  in  fuch  a  manner,  as  to 
make  one  conliftent  with  the  other;  fo  here, 
that  the  paflages,  by  which  the  Nutritious 
Blood- Veftels  are  difleminated,  might  not  be 
too  large  (which  we  may  reafonably  fuppofe 
they  would  have  been,  if  they  had  been  fo  ca¬ 
pacious  as  to  give  a  palfage  to  the  Vein  and 
Artery  together)  where  ever  any  of  the  Nu¬ 
tritious  Arteries  terminate,  be  it  about  the 
contrary  extremity  to  that  where  they  enter, 
or  in  fome  intermediate  part,  the  V eins  which 
fucceed  to  them,  inftead  of  running  along  by 
the  Arterial  Channels,  and  continuing  their 
courfe  within  the  fubftance  of  thefe  folid 
parts,  pafs  out  immediately  at  their  fuperfi- 
cies;  and  their  palfage  in  the  folid  part  of  a 
Bone  is  fo  Ihort,  that  vaft  numbers  of  them, 
if  not  all,  feem  to  be  at  their  exit  out  of  the 
bony  fubftance,  Angle  Veins,  continuing  di- 
ftind:  from  the  extremity  of  thofe  fmail  Arte¬ 
ries  they  ferve  to;  that  they  never  come  to 
fall  into  any  common  Channel  before  they 
arrive  upon  the  furface  of  the  Bone,  which  I 
do  fuppofe  from  their  Number  and  the  mi- 
mitenefs  of  them. 


Some 
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Some  Obfervations  on  the 

T  EETH. 


LthoJ  the  Teeth  are  of  the  Claffis 
of  Bones,  yet  having  fome  Things 
particular,  I  fhall  give  a  diftindfc 
account  of  fome  few  obfervations 
I  have  made  of  them ;  and  they  confift  of 
two  different  parts,  of  a  diverfe  fubftance;  the 
one  is  of  the  nature  of  a  Stone,  the  other  is 
truly  bony. 

The  firft  may  well  be  faid  to  be  Stone, 
when  it  has  the  hardnefs  of  Stones,  the  foli- 
dity  of  Flints  themfelves,  fo  as  in  the  fame 
manner  to  refill  the  impreffions  of  the  Saw; 
and  has  befides  fomething  of  a  fhining  or  gli¬ 
ttering  brightnefs,  as  the  hardeft  of  Stones 
have ;  tho’  after  all  it  mutt  be  confefs’d  that 
it  is  often  eaten  away,  and  will  be  diflblv’d  in 
Aqua fortis ,  which  Flints  will  not;  which,  as 
it  fhews  us  how  injurious  ftrong  acids  are  to 
this  part,  may  direft  us  to  the  ufe  of  better 
means  for  whitening  the  Teeth,  than  Spirit, 
or  Oil  of  Vitriol,  or  any  thing  of  that  nature. 

This 
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This  I  call  the  Cortex  of  a  Tooth,  and  k  plainly 
and  ealily  to  be  diftinguifh’d  from  the  other 
part.  The  feveral  parts,  or  jlrice ,  of  which  it 
confifts,  differ  in  their  pofition  from  the 
Strings  in  the  bony  part;  not  lying  ftreight 
in  the  length  of  the  Tooth,  but  on  the  fides 
oblique,  near  to  a  tranfverfe  pofition  in  fome 
Animals;  and  upon  the  upper  part  of  the 
Dentes  Molares ,  where  the  bony  firings  are 
tranfverfe,  and  at  the  very  point  or  extremi¬ 
ty  of  the  fharp  Teeth,  they  are  in  a  manner 
eredt.  The  figure  of  th zfejlr'uz  in  the  Teeth 
of  fome  Animals  is  ftreight;  in  fome  a  little, 
and  in  others  more  oblique,  as  in  thofe  of 
Men,  in  which  I  have  obferv’d  them  to  have 
the  fimilitude  of  a  Bow;  the  convex  part  of 
whofe  Arch  on  the  fides  lies  obliquely  down¬ 
ward,  and  the  concave  upwards,  with  the 
lower  end  planted  and  fix’d  upon  the  fide  of 
the  internal  or  bony  part,  which  gives  them  a 
Bafis  to  reft  upon ;  fo  that  when  any  thing 
preffes  upon  the  other  extremity,  they  are  in 
no  danger  of  being  protruded  out  of  their 
place,  having  fo  firm  a  Foundation  to  ftand 
upon,  and  being  fo  difpofed  that  all  impref- 
fions  are  made  not  laterally,  but  at  one  end 
of  them,  and  fo  as  to  make  the  greatefl  ad¬ 
vantage  of  their  Bafis,  in  refilling  that  force 
which  might  move  and  diforder  them. 


Confi- 
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Confidering  the  Teeth  are  defigned  for  the 
breaking  and  diffolving  the  parts  of  our  folid 
food,  the  reafon  does  appear,  why  that  part 
which  dands  out  of  the  Gums,  and  is  the  im¬ 
mediate  inftrument  of  Madication,  ffiould  at 
lead:  be  cafed  with  a  hard  and  dony  Cortex, 
other  wife  they  would  be  more  eafily  injured 
by  their  aftion,  and  fenfibly  worn  away.  It 
is  true,  fome  other  Bones  are  rubb’d  one  a- 
gaind  another  at  their  articulations,  where 
they  are  of  a  more  foft  and  tender  nature, 
without  any  fenlible  injury^  but  then  there 
is  a  continual  fupply  of  an  oily  and  mucila¬ 
ginous  Matter,  which  prevents  their  attrition, 
which  neither  the  pofition  nor  the  Office  of 
the  Teeth  does  admit* 

When  a  Tooth  is  broke,  and  this  dony  part 
is  viewed  with  a  Microfcope,  it  reprefents  ai¬ 
med:  a  Saw,  or  rather  the  inequalities  and 
notches  of  fuch  a  Grater  as  is  made  to  fome  :: 
Steel  Tobacco  Stoppers,  excepting  only  the  : 
obliquity  of  the  jlrice >  fo  that  the  parts,  or 
(which  I  am  apt  to  think  it  condds  of)  the  i 
Lamina  of  it  are  form’d  with  fuch  inequa¬ 
lities,  that  they  are  applied  and  joined  toge¬ 
ther  by  the  way  and  in  the  manner  of  a  Su~  * 
ture\  the  Teeth  or  ridges  of  one  lying  into 
the  notches  of  the  other. 

This  part  does  not  feem  to  be  allow’d  any 
fhare  of  tha£  medullary  and  oily  fubdance 

which 
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which  is  lupplied  to  other  Bones,  and  is  not 
wholly  wanting  to  that  part  of  a  Tooth 
which  is  truly  bony.  For  befides  that  1  could 
never  difcover  any  thing  of  a  moift  or  oily 
nature  infinuated  into  it,  nor  obferve  any  thing 
of  an  Oil  to  fweat  out  of  it,  either  in  a  Ske¬ 
leton,  or  when  it  has  been  extracted  from 
one  living,  it  would  be  fo  far  from  doing 
any  fervice  here,  and  preferving  the  natural 
temperament  of  this  part,  that  it  would  be 
more  apt  to  deftroy  it,  as  it  is;  and  ought  to 
be  extremely  dry  and  hard,  and  feems  to  have 
fomething  peculiar  in  its  nature  and  confti^ 
tution,  which  preferves  it  from  being  fragil 
or  friable,  without  the  affiftance  of  any  oily 
matter.  And  whether  that  Mucus  which  is 
found  flicking  upon  the  Teeth,  is  fupplied 
from  within,  and  palfes  out  of  it,  is  to  be  much 
queftion’d;  and  it  feems  rather  to  be  fome 
rifcous,  or  gummous  and  terreftrial  parts  fup¬ 
plied  from  the  Saliva.  And  however  a  Tooth 
is  thought  to  grow  beyond  its  natural  length* 
when  its  oppofite  is  wanting;  yet  this  is  not  fo 
certain  as  not  to  admit  a  difpute.  I  have  ob- 
ferv’d  that  in  fome  Teeth,  when  thofe  which 
ftood  againft  them  have  been  gone,  there  has 
been  no  elongation.  And  if  it  were  fo  that  a 
Tooth  took  an  occafion  to  increafe  its  length 
from  the  want  of  that  which  was  oppofed  to 
it,  and  of  that  preffure  which  it  made  upon 
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it;  why  do  not  the  Teeth  continually  pro¬ 
trude  their  lateral  parts,  and  acquire  an  ex¬ 
traordinary  thicknefs  in  that  part  of  the  Cor¬ 
tex,  where  there  is  not  the  preffure  and  op- 
pofition  of  another  Tooth  to  hinder  it  ?  That 
therefore  which  feems  to  be  an  elongation, 
may  rather  be  thought  to  be  the  protrufion 
of  a  Tooth  from  an  extra vafation,  and  the 
preffure  of  fome  nutritious  juice  flowing  in¬ 
to  the  Socket;  as  we  find,  after  a  Tooth  is 
extraded,  th e  /uccus  nutritius  of  the  Jaw  is 
thrufl:  forth  into  the  Cavity,  and  fills  the  Al¬ 
veolus  with  a  bony  fubftance.  Or  if  the  Tooth 
does  afterwards  grow,  and  exceed  its  ordinary 
length,  the  addition  that  is  made  to  it  does 
not  feem  to  be  in  the  Cortical  part.  It  is  true, 
we  cannot  well  imagin  that  fo  thin  a  fub¬ 
ftance,  as  hard  as  it  is,  fnould  ferve  a  Man  his 
whole  life  time  without  a  reparation ;  fo  that 
we  muff  fuppofe,  as  fome  of  the  parts  are 
worn  off,  they  are  renewed.  But  when  the 
Teeth,  as  well  as  other  parts,  have  a  certain 
and  convenient  magnitude  preferib’d  to  them, 
and  the  folidity,  elpecially  of  this  Cortical 
part,  fixes  the  limits  of  its  increafe  more  firm¬ 
ly,  and  makes  them  more  immoveable  than 
they  feem  to  be  in  any  other  part  of  the  Bo¬ 
dy;  I  cannot  think  that  the  ftony  Cortex  has 
any  preternatural  increafe  after  the  oppofite 
Tooth  is  gone. 

This 
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This  ftony  Cafe  or  Cortex  in  Men,  the 
Lion,  and  other  Carniverous  Animals,  covers 
all  that  part  of  every  Tooth  which  ftands 
out  of  the  Gums;  but  when  the  Teeth  come 
to  be  protected  by  them,  it  grows  thinner, 
and  quickly  terminates:  neither  was  it  ne- 
ceffary  that  it  Ihould  be  fo  thick  and  ftrong 
where  it  is  covered  fo  as  not  to  be  expofed  to 
that  violence  and  thofe  impreffions  which 
the  naked  part  fo  often  meets  with.  In  the 
j Dentes  welfares  and  Canini both  of  Men  and 
Bealls,  all  that  part  which  ftands  out  of  the 
Gums,  is  cover'd  with  fuch  a  Cortex ;  but  in 
the  Dentes  Molares  there  is  a  great  difference: 
For  in  Horfes,  Sheep,  Goats,  the  Antilope, 
the  Rhinoceros,  and  fuch  Beafts  as  live  upon 
Grafs  and  Corn,  the  'balls,  or  that  extremity 
which  lies  out  of  the  Gums,  is  not  cover'd 
with  it,  but  only  the  fides,  and  it  runs  to  that 
extremity,  where  it  ends  in  a  fharp  edge; 
but  fometimes  there  grows  over  it  a  bony 
cruft :  and  whereas  in  Men  and  Carnivorous 
Animals  there  is  none  of  this  ftony  fubftance 
within  the  bony  part,  it  is  otherwife  in  thefe 
Animals,  in  whofe  Grinders  there  is  the  fame 
fort  of  fubftance  within  mix'd  with  that  part 
which  is  bony,  and  that  in  feveral  places, 
which  rifes  up  like  wife  with  an  edge  above 
the  bony  part,  and  is  often  continued  to  the 
extremity  of  the  Roots.  And  there  does  evi- 
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dently  appear  a  contrivance  of  Providence  in 
the  formation  of  thefe  parts  in  feveral  Ani¬ 
mals,  accommodating  them  to  the  nature 
of  the  Food  which  the  Animal  lives  upon. 
In  Men,  whofe  Food  is  generally  foft,  and 
more  fit  to  be  broken  into  pieces  by  com- 
predion,  than  to  be  ground,  they  are  obtufe : 
In  the  Lion,  Tiger,  Dogs,  and  fuch  Creatures 
as  eat  Flefh,  but  are  frequently  entertained 
with  no  tenderer  Food  than  Bones,  tho’  they 
are  cover'd  with  a  ftony  Cortex,  they  are 
fharp  with  feveral  points.  In  thofe  Beads 
which  are  maintain'd  by  Grafs,  Hay  and 
Corn,  this  dony  part  rifes  up  in  feveral  places 
in  ridges,  with  a  kind  of  edge,  and  does  an- 
fwer  to  the  inequalities  of  a  Milldone.  In 
Hogs,  that  eat  Flefh,  as  well  as  Grafs  and 
Corn,  they  are  cover’d  with  a  dony  Cortex, 
but  formed  in  fuch  a  manner  as  makes  them 
of  a  middle  nature,  and  fit  for  the  madica- 
don  of  both. 

Underneath  the  Cortex  in  human  Teeth 
and  other  Carnivorous  Animals  (and  within 
the  fame  dony  fubdance  in  other  Beads)  and 
within  the  Gums,  is  another  part  of  the  Tooth 
which  is  truly  bony.  And  this  Bone  (for  ib 
I  may  lawfully  call  it)  confids  of  Lamince ,  as 
other  Bones  do,  which  I  have  plainly  obferv’d 
and  didinguidfd  in  a  Horfes  Tooth. 
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From  the  different  nature  and  folidity  of 
thefe  two  parts  of  the  Teeth  is  the  reafon  evi¬ 
dent,  why  they  are  often  fo  hafty  in  their 
decay,  when  the  external  or  ftony  part  is  once 
broken  offs  that  they  quickly  grow  rotten  and 
hollow,  when  the  Cortex,  which  is  much 
the  thinner  part,  endures  fo  many  years,  and 
is  daily  employed  without  any  fenfible  detri¬ 
ment  :  and  upon  this  account  it  is,  that  when 
the  Gums  are  eaten  away,  fo  that  fome  part 
of  a  Tooth  which  is  not  defended  with  a 
ftony  Cortex,  is  laid  bare,  it  is  eroded ;  when 
that  part  that  naturally  ftands  out  of  the 
Gums,  and  is  by  fuch  a  folid  fubftance  fe- 
cured,  fuffers  no  fuch  injury. 

The  Teeth  have  all  of  them  in  that  part 
which  lies  within  the  Gums,  a  Periojleum ; 
but  not  that  Membrane  which  is  common  to 
the  other  Bones :  for  that,  which  immediately 
inverts  fo  much  of  them  as  is  covered  with  a 
Membrane,  is  not  a  continuation  of  the  Peri- 
ojieum  of  the  Jaw-bone,  but  is  united  to,  or 
rather  propagated  from  that  Membrane  which 
covers  the  Gums,  and  is  common  to  the  whole 
Mouth,  which  does  not  terminate  with  the 
Gums;  but  when  it  comes  to  their  extreme 
edge,  turns  in,  and  is  reflected  between  the 
other  fide  of  the  Gum  and  the  Tooth  :  then 
it  defcends  into  the  Alveolus ,  and  adheres  im¬ 
mediately  to  thofe  parts  of  the  Teeth  which 
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lie  within.  With  the  Membrane  in  fome 
Teeth  is  communicated  to  their  Roots,  efpe- 
cially  in  thd  upper  jaw,  fome  part  of  the  hard 
and  fiefhy  fubftance  of  the  Gums,  by  which 
the  Teeth  are  faftned  more  firmly  in  their 
Sockets:  and  becaufe  they  are  parts  which 
ought  to  be  firmly  fix’d,  there  is  the  fame 
contrivance  for  the  ftrong  adhefion  of  their 
Membrane,  as  in  other  Bones,  to  wit,  inequa¬ 
lities  or  fuperficial  Cavities,  which  inlarge 
their  fuperficies.  In  Men  they  are  often  de- 
preflions  or  Pits  of  an  irregular  figure,  tho’  in 
fome  human  Teeth  there  are  circular  Fur¬ 
rows,  which  are  confiderably  wide.  In  the 
Teeth  of  the  Rhinoceros  I  likewife  find  broad 
and  circular  Furrows.  In  the  Teeth  of  a  Ti¬ 
ger  thefe  inequalities  are  alfo  Furrows,  which 
are  remarkable  and  numerous,  but  they  are 
ftreight,  and  run  from  one  end  of  the  Tooth 
towards  the  other. 

But  tho’  the  Teeth  themfelves  have  no  part 
of  the  common  Periqfteum ,  yet  it  comes  very 
near  them ;  for  the  Sockets,  in  which  they 
ftand,  have  it :  the  Periqfteum ,  which  covers 
the  Jaw-bones,  running  to  the  edges  of  the 
Alveoli ,  or  Sockets,  turns  into  thofe  Cavities, 
being  on  one  fide  contiguous  to  the  Bone,  and 
on  the  other  to  that  fiefhy  fubftance  which 
helps  to  faften  the  Teeth  more  firmly:  and 
where  none  of  that  hard  flefh  intervenes,  it 

does 
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does  coalefce  with  the  Membrane,  which  does 
immediately  cover  that  part  of  the  Tooth  that 
lies  within  the  Gums,  and  thej^make,  as  it 
were,  but  one  Membrane. 

There  is  one  thing  particularly  remarkable 
in  the  Teeth,  which  other  Bones  do  not  feem 
to  pretend  to,  and  that  is,  Nerves.  The  rea- 
fon  of  the  difference  feems  to  be  chiefly,  if 
not  folely,  for  the  fake  of  that  part  which  is 
deftitute  of  a  Membrane  ;  and  to  anfwer  for 
the  want  of  the  Periojieum.  Tho’  the  defign 
and  ufe  of  the  Teeth  would  not  admit  of  a 
Membrane  in  that  part  which  is  immediately 
employ’d,  and  does  a in  Maitication,  yet  it 
was  neceffary  that  fhould  have  an  influx  of 
fpirits  to  affift  in  its  accretion  and  nutrition; 
whereupon  the  Teeth  have  every  one  of  them 
a  Nerve  that  fupplies  them  to  this  part.  The 
Nerve  which  runs  along  in  the  Jaw,  and 
from  whence  the  Nerve  of  every  particular 
Tooth  is  propagated,  is  plainly  a  Fafciculus 
of  other  leffer  Nerves,  which  I  have  found 
to  be  more  in  fome  than  in  others :  fometimes 
they  have  been  fixteen,  fometimes  twelve; 
and  in  a  human  Jaw  I  once  obferv’d  no  more 
than  feven.  But  all  thefe  fmaller  Nerves  are 
divifible  into  lefs,  till  at  laft  they  refolve  into 
minute  Filaments.  The  Foramina ,  by  which 
thefe  Nerves  pafs  into  the  Tooth,  are  vifible 
with  the  help  of  a  magnifying  Glafs,  and 
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many  times  without  it ;  and  there  is  always 
one  to  every  Root:  and  in  a  Tooth  which 
has  had  only  a  fingle  Root,  I  have  met  with 
two  paflages,  one  on  each  fide  ^  and  the  For 
ramen ,  where  it  is  fingle,  is  not  always  formed 
at  the  very  extremity  of  the  Root3  but  very 
often  a  little  on  one  fide. 
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The  SECOND 

DISCOURSE, 


ACC  RET  ION, 


AND 

NUTRITION. 


HE  next  thing  which  I  am  to 
fpeak  of,  is  the  manner  of  the 
Bones  Accretion  and  Nutrition; 
which,  as  indeed  the  growth 

,, _ _rwa  and  nourifhment  of  all  the  parts 

of  the  Body,  are  hard  to  be  underftood  and 
explain'd.  That  Accretion  is  by  the  addition 
or  apportion  of  new  matter ;  and  that  Nu¬ 
trition  is  a  reparation  of  thofe  parts  which 

are  continually  expended,  are  accounts  that 

are 


go  Of  Accretion  and  Nutrition, 

are  eafily  given,  and  as  eafily  underflood*  But 
how  the  nutritious  Particles  are  feparated  and 
fupplyd;  how  they  are  proportionally  dif- 
penfed  to  all  the  folid  parts  of  the  Body,  and 
regularly  difpofed  of;  how  Accretion  is  per¬ 
formed  in  young  Animals  till  they  grow  to  a 
convenient  and  the  ordinary  magnitude  of 
their  own  Kind;  and  comes  to  ceafe,  after  the 
dimenfions  of  the  Animal  are  carried  to  the 
common  and  natural  limits  fet  to  every  Spe¬ 
cies,  are  not  fo  eafy  to  be  explicated.  How¬ 
ever,  I  have  made  fome  eflays:  and  although 
fome  unlucky  objection  or  other  has  made 
ibme  thoughts  I  have  had  about  this  Argu¬ 
ment,  mifcarry;  yet  I  have  formed  and  confi- 
dered  of  one  Hypothecs,  which  gives  me  fome 
fatisfadion,  and  even  the  confidence  to  ex- 
pofe  it  to  the  objections,  and  to  fubmit  it  to 

the  cenfure  of  great  Philofophers  and  better 
Judges. 

To  compleat  an  account  of  Accretion  and 
Nutrition,  there  are  three  things  to  be  con- 
fidered  and  explained :  The  firft  is,  the  man¬ 
ner  how  the  nutritious  matter  is  fupply’d 
and  apponed  to  the  parts  of  younger  Animals, 
io  as  to  give  an  increafe  to  their  dimenfions : 
The  fecond  is, what  it  is  that  puts  a  flop  to  this 
in  a  convenient  time;  or  how  it  comes  to  pals 
thdc  Accretion  ceafes  when  the  Animal  is 
grown  to  a  due  magnitude,  and  the  ordinary 
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limits  that  are  prefcribed  by  Nature  to  the 
Species  which  it  is  of:  The  third  and  laft 
thing  to  be  enquired  into,  is,  what  Nutrition, 
taken  ftridly,  is,  and  how  it  is  performed.  All 
which  I  (hall  do  at  large,  as  it  concerns  all  the 
parts  in  general  5  and  then  I  defign  to  give  an 
account  of  the  growth  and  nourifhment  of 
the  Bones  in  particular,  from  the  general  Hy¬ 
pothecs  ;  which  will  lead  me  to  the  confide- 
ration  of  fome  morbid  affections  of  the  fe- 
veral  parts  where  their  nourifhment  is  parti¬ 
cularly  concerned. 

I  {hall  not  go  about  to  mention  or  objeCl 
againft  the  Philofophy  of  others,  about  thefe 
appearances,  but  only  offer  my  own  thoughts, 
and  take  my  own  method  to  explain  them; 
only  where  any  thing  that  is  plaufible,  and 
ftands  in  competition  with  my  Hypothefis, 
occurs,  I  fhall  be  fo  natural  as  to  enoeavoui 
the  defence  of  what  my  own  Thoughts  have 
brought  forth. 

I  fhall  begin  firft,  and  explain  the  manner 
how  the  parts  in  young  Animals  are  nourifh’d, 
fo  as  to  be  extended  in  all  their  dimenfions. 
And  firft,  the  nutritious  Particles  are  fupply’d 
from  our  daily  Aliment,  affuming,  after  Con- 
coCtion  and  a  due  feparation  of  the  purer  from 
the  more  grofs  and  feculent  parts,  the  form 
of  Chyle;  which  through  the  Ladteal  Veflels. 

paffes  into  the  Blood,  taking  in  its  way  a  juice 
I  r  from 
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from  the  Lymphedudts,  in  which  there  feem 
to  be  many  of  the  luxuriant  Particles  of  the 
Succ us  nutritius  of  the  Glands,  from  whence 
they  a  rife ;  which  communicates  fome  nutri¬ 
tive  parts,  and  improves  the  nature  of  thofe 
in  the  Chyle  which  are  defign’d  for  nouriih- 
ment:  and  after  this  milky  juice  conies  into 
the  Blood,  and  arrives  at  the  Heart,  the  parts 
which  are  to  make  the  nutritious  juice,  and 
are  as  yet  imperfedfly  Conceited,  are  there 
fo  broken  and  attenuated,  as  to  be  adapted  to 
the  Pores,  which  are  to  feparate  them  from 
the  Mafs  of  Blood,  and  difpofed  for  a  fepara- 
tion;  after  which  they  are  conveyed  by  the 
Arteries  to  all  the  parts.  That  the  nutritious 
juice  is  fupplyed  from  the  Mafs  of  Blood,  is 
fuppoied  and  granted  by  the  greateft  part, 
both  of  Speculative  Philofophers  and  Phyli- 
cians;  and  therefore  I  need  not  trouble  my 
felf  much  to  prove  it,  or  argue  for  it;  only  I 
mention  this,  to  give  a  more  perfedt  account 
of  what  we  are  now  concerned  about,  and  to 


trace  our  nourifhment  from  its  firh:  original* 
I  know  there  are  fome  would  caft  this  thing 
upon  trie  Nerves,  who  plead  the  obfervation 
of  an  Atrophy,  which  often  attends  the  parts 
that  are  paralitick,  to  prove  it.  And  I  confefs 
they  have  a  plaufible  Argument  from  it  for 
their  Opinion,  and  it  may  feem  to  prefs  hard 
'Upon  that  which  is  more  commonly  receiv’d 

'  when 
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when  they  argue  thus ;  that  the  part,  which 
is  aflfeited  with  a  Palfy,  is  often  imminilhed, 
tho’  there  be  a  Pulfe  and  an  influx  of  Blood 
into  it.  Now  if  the  nutritious  Juice  be  fup- 
plyed  from  the  Mafs  of  Blood,  how  fhould  a 
part,  that  is  paralitick,  want  it,  and  decreafe 
in  any  of  its  dimenfions ;  when  the  Blood,  in 
which  we  conceive  the  Succus  nutritius  is  con¬ 
tained,  continues  its  influx  into  it  ?  But  an 
obftruftion  of  the  Nerves  we  all  allow  in  this 
cafe  :  and  as  the  influx  and  fupply  of  the  nu¬ 
tritious  Juice  is  rationally  to  be  fuppofed  to 
be  cut  off  by  thofe  obftrudtions ;  fo  we  muft 
conclude  that  it  naturally  flows  in  thofe  Chan¬ 
nels  where  the  obftruftion  is  made,  that  is, 
in  the  Nerves.  I  fhall  not  ftand  now  to 
anfwer  this  Objection ;  but  when  I  have  of¬ 
fered  my  thoughts  concerning  the  manner 
of  Nutrition,  I  lhall  Ihew,  how  according  to 
my  Hypothefis  an  Atrophy  may  be  the  con- 
fequence  of  a  Palfy,  tho'  the  nutritious  Juice 
be  naturally  conveyed  by  the  Arteries  to  the 
feveral  parts,  and  with  the  other  fanguine- 
ous  parts  continues  its  circulatory  courfe  in 
the  arterial  Channels  of  that  part  which  is 
Paralytick,  and  labours  at  the  fame  time  with 
the  fympton  of  an  Atrophy. 

Secondly,  Though  the  nutritious  Juice  be 
contained  in  the  Blood,  and  fupply’d  from  it, 
it  is  not  the  whole  Mai's  of  Blood,  nor  any 

portion 
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portion  of  it  indifferently,  that  is  fit  to  h& 
united  to,  and  to  give  an  increafe  to  any  parts 
of  the  Body ;  but  they  are  a  peculiar  fort  of 
Particles,  that  are  every  where  difpenfed  for 
this  end  j  fuch  as  will  form  a  fubftance  of  the 
fame  nature,  which  the  part  that  they  aug¬ 
ment,  is  of.  And  thisjuice  not  only  is  different 
from  other  humours,  both  thofe  that  are  ex- 
crementitious,  and  fuch  as  are  otherways  ufe- 
ful;  but  we  have  fome  reafon  to  think  that  ; 
there  is  a  difference  even  in  th tfuccus  nutri - 
tins  it  felf :  for  where  the  Nature  and  Con- 
ftitution  of  one  part  are  remarkably  diverfe  j 
from  them  of  another,  as  in  the  Bones  and  Fi¬ 
bres,  there  the  nutritious  Particles  feem  like- 
wife  to  be  different. 

How  far  the  difference  lies  between  the  : 
mufcular,  membranous  and  vafcular  parts,  I  I! 
leave  to  others  to  inquire,  to  better  and  nicer  1 
judgments  to  determine :  though  I  cannot  but  ji 
fay  I  do  conceive  that  there  is  no  difference  in  r 
the  Juccus  nutritius  of  thefe  parts,  only  in  the  fc 
manner  or  order  in  which  the  Particles  of  it  r 
are  difpofed  in  their  oppolitipn  $  lince,  as  it  is  \ 
commonly  known,  in  Iffues  and  about  the  ;> 
edges  of  them,  the  nutritious  Juice  of  the  $ 
Skin  does  often  produce  flelhy  Excrefcencies ;  j 
fuch  a  Flefh  as  is  different  from  the  nature  of  ! 
the  part  which  it  is  to  nourifh.  And  although 
the  Excrefcence  from  thence  made,  be  diffe-  * 


Of  Accretion, 

rent  from  the  Skin,  yet  it  is  certain  that  it  is 
from  the  fuccus  nutritius  of  the  cutis ;  fmce 
the  folutio  continui  is  made  in  that  part,  upon 
which  the  nourifhment,  after  it  is  feparated 
by  the  nutritious  Glandules,  extravafates,  and 
by  flicking  round  the  edges  of  thofe  Foramina 
by  which  it  iffues  out,  lays  the  Foundation ; 
and  by  the  gradual  addition  of  it  felf,  raifes  the 
Structure  of  thofe  IJxcrefcencies.  It  cannot 
be  thought  to  be  the  nourifhment  of  the  fle- 
fhy  parts,  diftindt  from  that  of  the  cutis ;  for 
the  wound  inflidted  does  not  reach  fo  deep  as 
to  fet  open  the  Canaliculi  of  the  flefhy  Fibres, 
and  to  give  a  preternatural  paffage  to  their 
nutritious  parts :  but  in  Men  there  intervenes 
the  Membrana  adipofa  between  the  cutis  and 
any  thing  of  Flefh,  excepting  in  the  Lips, 
and  two  or  three  places  more. 

Be  there  a  difference  or  not,  it  is  always 
gelatinous :  and  this  not  only  our  reafon  per- 
fwades  us,  as  it  is  requifite  it  fhould  be  fo,  to 
difpofe  it  to  adhere  and  unite  to  the  parts ; 
but  there  is  that  fometimes  which  feems  to 
demonftrate  it  to  our  very  fenfes,  I  mean  in 
Ganglions,  where  the  material  caufe  of  the 
Tumor  is  rather  the  nutritious  juice  of  the 
nervous  or  tendinous  parts  extravafated,  than 
any  preternatural  humour  or  matter.  For 
altho’  I  do  not  fuppofe  that  th o  fuccus  nutri¬ 
tius  of  the  Body  is  from  the  Nerves ;  yet  they 

have. 
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have*  as  other  parts*  a  fupply  of  It  for  theif 
own  nourifhment*  which  I  take  to  be  all  the 
fuccus  nervofus  that  they  have*  Now  the  mat¬ 
ter  which  is  colledted  in  thefe  fwellings*  is 
always  a  fort  of  Jelly*  which  may  help  to 
inform  us  what  the  nature  of  the  nutritious 
Juice  Is« 

Thirdly*  The  Particles  which  ferve  for  i 
nourifhment*  are  feparated  from  the  reft  of  i 
the  Mafs  of  Blood*  before  they  can  allume  the  : 
diftindt  and  proper  form  of  a  nutritious  Juice* 
or  be  employ'd  in  the  augmentation  of  the  j 
parts*  For  if  we  fuppofe  that  they  are  fup-  \ 
plied  and  caft  upon  the  parts  immediately  by  \ 
the  Blood  circulating  thro'  them :  if  we  ima-  ■ 
gin*  according  to  Diemerbroek' s  notion*  that  i 
the  nutritious  Particles*  as  being  a  part  of  the  f 
fanguineous  Mafs*  and  circulating  thro*  the  i 
whole  Body*  are  by  the  power  of  their  mo-  J 
tion  driven  againft  the  fides  of  the  VefTels  | 
which  contain  that  Mafs  of  Blood*  and  ftrike-  * 
ing  into  the  Pores*  flick  there ;  and  as  one  it 
end  of  the  Particles  thus  driven  in*  fills  them*  I 
fo  the  other  extremity  which  ftands  out*  I 
forms  another  Series  of  new  Pores  for  the  in-  i\ 
fixation  and  unition  of  new  parts  :  I  fay*  if  ji 
we  take  up  with  this  Hypothefis*  then  we  : 
muft  make  the  Blood  immediately  towafh  : 
every  part  that  is  nourifh'd ;  fo  that  either  i 
Nutrition  mujj  be  monopoliz’d  by  the  Veins  \ 

and  ; 
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&nd  Arteries,  or  we  muft  grant  an  extra  vafa- 
tion  of  the  Blood,  fo  as  to  touch  upon  every 
iingle  Fibre  that  is  nouriffied  in  its  circular 
cion  ;  which  will  be  to  make  the  whole  Bo¬ 
dy  to  conlift  of  nothing  but  fanguiferous 
dufts,  belides  other  Objections,  which  I  fhali 
not  hand  to  mention. 

Fourthly,  This  feparation  of  the  nutritious 
Juice  is  made  by  Glandules,  or  glandular 
Pores,  which  may  properly  enough  be  termed 
Glandules,  as  they  lerve  for  the  fame  Office* 
to  wit,  Secretion.  Thefe  nutritious  Glandules 
we  cannot  fuppofe  to  be  generally  placed  at 
the  extremities  of  the  Arteries :  for,  befides 
that  we  cannot  upon  this  fuppofition  conceive 
how  every  Fibre,  and  every  part  of  that  Fi¬ 
bre  can  have  the  nutritious  parts  fupplied  to  it* 
it  is  impoffible  it  ffiould  be  fo  in  the  Glands, 
where  the  extremities  of  the  Arteries  are  oc¬ 
cupied  by  Glandules  of  another  nature,  that 
feparate  another  kind  of  liquor,  and  fuch  as  is 
evidently  not  defigned  for  the  nourifilment  of 
thofe  parts.  As  to  inftance  only  in  the  Kid- 
nies,  it  is  plain  that  at  the  extremities  of  the 
arterial  Velfels  in  thefe  Glands  are  plac’d  the 
Glandules  which  ferve  for  the  feparation  of 
the  urinary  Serum ;  fo  that  there  is  no  conve¬ 
nience  for  the  fituation  of  other  diftinft 
Glandules ;  and  thofe  which  are  there  feated 
being  the  colatory  parts  that  feparate  an  ex- 
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crementitious  humour,  cannot  be  thought  to 
be  the  Organs  that  feparate  and  fupply  the 
matter  that  nourifhes  them.  Therefore  I  do 
conceive,  and  I  think,  not  without  very  good 
reafon,  that  there  are  Glandules,  or  particular 
Pores  adapted  to  the  figure  of  the  nutritious 
parts  which  are  to  pafs  thro’  them,  formed  in 
the  fides  of  the  Arteries,  every  where  as  they 
proceed,  almofi;  in  the  fame  manner  as  the 
Glandules  are  feated  in  the  fmall  Inteftines, 
by  which  the  Chyle  is  feparated  from  the 
Faces ,  and  penetrates  the  Guts  into  the  ladteal 
Veflels :  only  there  is  this  difference,  that  the 
ladteal  Glandules  are  planted  along  the  fmall 
Guts  but  on  one  fide  of  the  Canale,  whereas 
thofe  that  ferve  for  Accretion  and  Nutrition, 
are  feated  on  every  fide  of  the  arterial  Chan¬ 
nel,  and  fupply  a  fuccus  nutritius  to  all  the 
fibres  and  other  parts  which  lie  immediately 
round  about,  or  very  nigh  to  them.  Now  as 
we  cannot  fuppofe  that  any  of  thefe  Glan¬ 
dules  are  feated  at  the  extremities  of  the  Ar¬ 
teries  in  any  of  the  Glands  of  the  Body ;  fo 
the  fituation  I  afcribe  to  them,  makes  them 
confident  with  other  Glandules  in  the  fame 
Artery,  fo  that  we  may  eafily  apprehend  how 
the  fame  Arteries,  which  ferve  to  the  Glandules 
that  feparate  the  particular  humour  of  that 
Gland,  ferve  alfo  for  the  fupply  of  that  Juice 
which  nourifhes  it  j  as  it  is  made  no  matter  of 

doubt 
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doubt,  but  they  are  the  fame:  and  not  Only  fo, 
but  this  fituation  is  more  convenient  for  the 
feparation  and  fupply  of  the  fuccus  nutritius 
to  the  whole  Body,  if  it  be  not  that,  which 
only  can  anfwer  this  defign  of  Nature. 

And  now  I  am  fpeaking  of  the  feparation 
of  thefe  Particles,  pardon  the  digreffion,  if  I 
fuffer  my  felf  to  be  led  a  little  by  this  occa- 
lion  out  of  the  propofed  method  of  my  Dif- 
courfe,  to  confider  the  manner  in  which  glan¬ 
dular  Secretion  is  performed ;  which  being  ex¬ 
plained,  will  help  us  to  underftand  how  not 
only  this,  but  all  the  Humours  which  Nature 
extracts  from  the  Mafs  of  Blood,  are  feparated. 

It  is  true,  there  is  a  diverfity  in  all  Glands* 
that  feparate  a  different  Liquor  5  but  yet  there 
are  feveral  general  things  in  which  they  all 
agree,  fo  far  as  their  Office  is  Secretion,  with¬ 
out  a  refpedt  to  the  particular  Liquors  which 
they  fecern. 

To  what  I  am  going  to  fay  concerning  this 
great  affair  of  Nature,  I  muff  premife  that 
natural  Law  of  Motion,  that  all  Motion  in  its 
own  Nature  or  proper  tendency  is  diredt  from 
its  Centre,  or  terminus  a  quo :  or  to  ufe  the 
great  Philofopher  Des-Cartes  s  own  words* 
fpeaking  of  Motion,  Altera  lex  Nature  ejl  $ 
unamquamque  partem  ?naterice  feorfim  Jpedla- 
tam  non  tender e  unquam ,  ut  Jecundum  alias 
lineas  obliquas  pergat  moveri,  fed  tantummodo 
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fecumdum  r0a$%  and  that  it  never  does  but 
from  fome  oppofltion,  and  the  occurrence  of 
another  Body,  either  fix’d,  or  differently  mov¬ 
ing,  incline  to  an  obliquity ;  and  even  every 
Body  that  is  moved  circularly,  does  endeavour 
to  recede  from  the  Centre  of  that  Circle  which 
it  defcribes.  And  altho’,  when  a  folid  Body, 
being  in  motion,  meets  with  another,  which 
has  a  greater  power  to  flop  it,  than  that  has 
to  perlift,  it  is  reverberated;  yet  there  are  fome 
Bodies  which  are  not  in  their  own  Nature  fo 
fit  and  ready  to  be  reflected,  as  thofe  which 
are  vifcous,  foft,  or  fluid :  and  be  they  folid  or 
not;  yet  when  there  is  a  continuation  of  mat¬ 
ter  which  from  the  terminus  a  quo  prefles 
them  on  with  a  greater  force  than  what  they 
have  tb  recede  with,  fo  long  they  will  not  be 
refledted,  though  there  lies  a  refiftent  Body 
in  the  way  of  their  diredt  Motion :  but  if 
there  are  any  lateral  and  oblique  paffages,they 
will  continue  to  move  on  that  way  which  of¬ 
fers  it  felf  faireft  for,  and  comes  neareft  to  the 
line  of  their  diredt  motion. 

Now  for  the  particulars,  wherein  the  ge¬ 
neral  agreement  between  all  Glands  lies,  they 
may  be  reduced  to  thefe  Heads. 

Firft,  All  Glands  have  their  Vafa  Adferen « 
tidy  or  Veflels,  to  convey  to  them  that  Mafs 
from  which  the  Particles,  or  that  particular 
humour  which  they  feparate,  is  extradled. 

Thefe 
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Thefe  Veffels  in  thofe  Glands  which  feparate 
any  humour  from  the  fanguineous  Mafs,  are 
commonly  Arteries,  tho’  it  cannot  be  affirmed 
that  they  are  always  fo :  for  in  the  Liver,  it  is 
known,  that  the  bilious  Juice  is  convey’d  in 
the  Mafs  of  Blood  to  the  Hepatick  Glandules 
by  Veins,  the  Vena  Port  re,  and  the  branches  of 
it,  which  belong  (to  ufe  the  old  term)  to  the 
Parenchyma  of  that  large  Vifcus ;  but  general¬ 
ly  they  are  of  the  arterial  kind  :  and  fuch  are 
the  Veffels  which  carry  the  Blood  and  the 
nourifhing  parts  contained  in  it,  to  the  nutri¬ 
tious  Glandules ;  only  in  the  part  I  now  men¬ 
tioned,  as  the  Vena  Portoe  does  perform  the 
Office  of  an  Artery  to  the  Hepatick  Glandules* 
fo  I  do  conceive  it  has  the  fame  fort  of  nutri¬ 
tious  Glandules  as  the  Arteries  every  where 
have,  formed  in  the  fides  of  it. 

Secondly,  To  thefe  Veffels,  be  they  Veins  or 
Arteries,  belong  fmall  Glandules,  or  fecretory 
Organs,  which  feem  to  be  formed  from  the 
exterior  Tunicle  of  the  Vafa  adferentia  ex¬ 
panded,  and  in  a  peculiar  manner  modified : 
and  that  the  Vena  Port  re  might  have  a  Tuni¬ 
cle  to  fpare  for  this  end,  it  has  a  Coat  extra¬ 
ordinary,  immediately  communicated  from 
the  Membrane  which  cloaths  the  Liver.  From 
hence  we  may  have  the  reafon,  why  the  Veins 
have  fewer  Coats  than  an  Artery,  becauie 
where  the  one  terminates,  and  the  other  arife, 
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there  is  one  Tunicle  taken  off,  for  the  forma* 
tion  of  the  Glandules,  which  for  the  moll 
part  are  placed  at  the  extremities  of  the  Vafa 
adferentia ,  whether  they  are  Arteries  or  V eins ; 
yet  not  fo  univerfally,  but  that  where  it  is 
more  convenient,  or  rather  neceffary  for  ac> 
complifhing  the  ends  for  which  the  Juice  is 
deligned,  they  are  feated  on  the  fides  of  thefe 
Veffels,  as  thofe  that  ferve  for  Accretion  and 
Nutrition.  They  are  always  fo  feated  as  to 
be  expofed  to  the  appulfe  of  the  Bipod,  that 
like  a  Ihoar  they  have  the  Waves  of  this  Red 
Sea  continually  beating  upon  them ;  and  they 
ftand  fo  as  to  favour  the  motion  of  the  Partin 
cles  that  they  are  to  fecern,  and  their  tenden¬ 
cy  in  a  right  line,  at  leaft  more  than  the  Vef¬ 
fels  which  the  reflduous  Mafs  continues  its 
courfe  into.  This  is  evidently  fo  in  thofe 
Glands  in  which  the  Glandules  are  feated  at 
the  extremities  of  the  Vafa  adferentia .  For  as 
foon  as  the  Blood  is  arrived  at  thofe  extremi¬ 
ties,  it  is  reflected :  theVeflels,  thro’  which  it 
Is  afterwards  to  continue  its  motion,  run  com* 
monly  direddy  contrary  to  the  courfe  which 
It  held  in  the  Veffels  that  convey  it  to  the 
Glandules :  fo  that  when  the  Blood  is  come 
to  the  extremities  of  the  Vafa  adferentia ,  the 
motion  of  it  afterwards,  and  its  progreffion 
into  the  venofe  Veflels,  which  convey  it  back 
to  the  Heart,  do  not  anfwer  to  its  natural  ten¬ 
dency  y 
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dency ;  whereas  the  Glandules  are  conveni¬ 
ently  htuated  for  favouring  the  diredt  motion 
of  the  Particles  which  they  are  to  feparate ; 
and  thereupon  the  Particles  of  the  Liquor, 
which  they  fecern,  do  naturally,  or  in  obedi¬ 
ence  to  that  Law  of  Motion,  refpedting  its 
tendency  which  I  firft  mentioned,  prefs  upon 
them,  and  endeavour  to  proceed  into  them. 
And  how  this  alfertion,  that  the  fituation  of 
the  Glandules  is  fo  contrived  and  ordered  as 
to  favour  the  tendency  of  that  matter  which 
they  fecern,  more  than  the  V elfels  which  car¬ 
ry  the  Blood  back  to  the  Heart :  I  fay,  how 
this  holds  true  in  the  Glandulce  Nutrituz ,  I 
fhall  prefently  fhew. 

Thirdly,  Thefe  Glandules  have  Pores  or 
Paflages,  by  which  they  receive  the  Particles 
which  they  are  appointed  to  feparate.  In  this 
all  Glands  do  neceffarily  agree,  that  their  Glan¬ 
dules  are  perforated  on  that  fide  where  the 
Blood  beats  dire&ly  upon  them;  which  Per¬ 
foration  is  their  fecretory  Pore:  befides  which 
they  have  another,  whereby  they  difcharge 
and  empty  themfelves  commonly  into  Dudts, 
which  meet  in  one  common  Receptacle ;  tho 
there  are  fome  Glandules  that  feem  to  eva¬ 
cuate  themfelves  by  their  exoneratory  Pore 

into  the  Mafs  of  Blood. 

Fourthly,  at  the  termination  of  thofe  glan¬ 
dular  Pores,  by  which  the  parts  of  the  Li^ 

H  4  quor. 
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quor,  produc’d  by  every  Gland,  are  feparated; 
or  on  that  fide  which  lies  next  to  the  fmall 
Cavity  of  the  Glandules,  there  fee m  to  be 
Valves,  or  fuch  a  Formation  as  is  equivalent 
to  them.  For  altho’  the  Glandules  themfelves 
are  fo  feated,  that  the  Particles  which  are  fe¬ 
parated  by  them,  when  they  ftrike  againfi: 
them,  and  the  paflages  are  clear,  and  obtain 
their  natural  figure,  cannot  but  in  obedience 
to  that  natural  Law  of  Motion  I  have  taken 
notice  of,  advance  into  them ;  yet  we  find 
that  the  particular  Dudts  leading  from  the 
Glandules  to  the  Receptacles,  or  any  large 
conveyances,  run  in  feveral  Glands  plainly 
contrary  to  the  courfe  of  the  Arteries,  fo  as 
fometimes  to  make  a  fociable  progrefs  with 
the  Veins,  at  leaf!;  for  fome  way ;  fo  that  the 
courfe  of  thefe  Dudts  is  as  contrary  to  the 
natural  tendency  of  the  Particles  which  they 
convey,  as  that  of  the  Veins  is :  as  to  inftance 
again,  in  the  Kidnies,  there  autopofy  it  fe If 
does  tell  us,  that  the  Tfubuli  urinarii ,  which 
carry  the  Urine  to  the  Pelvis ,  after  it  is  fepa¬ 
rated  by  the  Glandule?  Renales ,  run  as  contra¬ 
ry  to  the  courfe  of  the  Arteries,  and  the  ten¬ 
dency  of  the  urinary  ferum ,  whilfi:  it  is  mov¬ 
ing  thro’  thofe  Arteries  with  the  other  parts 
of  the  fanguineous  Mafs,  as  the  Venofe  Vet 
fels  do:  and  therefore  when  the  Particles  that 
are  admitted  and  feparated  by  the  glandular 

Pores, 
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Po  es,  are  once  entered  into  the  Glandules, 
they  have  no  farther  to  go  in  a  line  more  di- 
red  and  agreeable  to  their  tendency,  than  if 
the/  were  carried  into  the  Veins :  but  the  ten- 
dercy  of  their  motion  mull  necelfarily  be  al- 
ter’l  by  the  variation  in  the  courfe  of  thofe 
Du4s;  and  being  obliged  to  a  refledtion,  fome 
of  tiem  might  regurgitate  into  the  Artery, 
if  tiere  were  not  Valves ,  or  fuch  a  contriv¬ 
ance  in  the  fecretory  Pores,  as  not  only  makes 
then  capable  of  giving  the  Particles  they  are 
to  ftparate,  leave  to  enter,  but  denies  them 
likevife  the  liberty  of  returning. 

I  enow  there  is  one  thing  may  be  objedled 
agaill  it,  to  prove  that  it  is  not  necelfary 
ther  fhould  be  Valves,  or  any  thing  like  them; 
and  hat  is,  that  the  continual  fucceffion  and 
impilfe  of  new  matter  is  a  fufficient  provi- 
fion  gainlt  the  regurgitation  of  any  Liquor 
or  Petioles  of  it  into  the  Blood,  by  thofe  glan- 
dulai  Pores  which  had  before  feparated  them; 
f>r  tie  Particles  which  are  already  feparated, 
fern  to  be  obliged  to  proceed  from  the  Glan- 
rile  into  the  Dudt,  from  the  continual  pref- 
fre  and  protrufion  of  thofe  parts  which  come 
iimediately  after  them. 

But  Secretion  being  the  grand  affair  of 
Nture,  upon  which  not  only  our  Health 
an  Wellbeing,  as  we  are  Animals,  but  our 
vei  Lives  do  depend,  it  mull  be  thought  in  a 
f  '  bufinefs 
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bufinefs  of  fo  much  importance  fhe  has  tsken 
care  for  carrying  on  that  great  and  necelary 
Work,  by  giving  the  part,  in  which  it  is  to 
be  performed,  all  the  advantages  in  its  8  true- 
true  which  it  is  capable  o £,  efpecially  vhen 
we  confider,  that  tho’  there  is  in  the  Teins 
and  Lymphatick  Veflels  the  fame  reafen  to 
make  fiich  a  contrivance  unneceflaryj  though 
there  is  the  continual  influx  and  fiiccflion 
of  the  humours,  which  they  convey,  tc  pro¬ 
pel  any  parts  of  that  matter  which  hd  be¬ 
fore  enter  d  into,  and  are  moving  in  the  Chan¬ 
nels  of  thofe  Veflels;  yet  we  find  that  they 
have  their  Valves  to  iiinder  the  regurgiation 
or  reflux  of  the  Blood  and  Lympha  in  hem, 
and  to  promote  their  progreflive  Motto  or 
Circulation,  and  that  even  where  thy  are 
itreight,  and  there  is  nothing  in  their  ourfe 
to  alter  the  tendency  of  the  humours,  nd  to 
diipofe  them  to  a  reflection  t  nay,  even  n  the 
Heart,  at  thofe  paflages  into  the  Arterh  Pul- 
mmaris  and  the  Aorta ,  where  the  prefltre  af 
•.he  fubfequent  Blood  upon  that  which  flovs 
immediately  before  it,  fe  more  violent  thn 
m  any  other  part  of  the  Body,  Nature  as 
not  thought  the  fucceffion  of  one  part  o  it 
to  another,  and  the  power  which  one  hz  to 
propel  the  other,  an  infallible  remedy  ag  nft 
?  e  re^ux  of  that  which  is  already  th.twn 
into  thofe  V effels :  but  to  make  the  pr<reP 
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lion  of  it  more  certain  and  neceflary,  has 
plar.ted  at  the  paflage  out  of  the  Ventricles 
thof;  ftrong  and  remarkable  Valves  which  we 
call  Semilunar es.  How  then  can  we  think  that 
the  Glands,  which  ferve  (efpecially  fome  of 
then)  for  great,  and  neceflary  ufes,  that  Hand 
at  a  greater  diftance  from  the  Heart,  and 
conftquently  have  a  lefs  violent  appulfe  of 
the  Mood,  and  where  one  part  of  the  Li¬ 
quor,  which  they  feparate,  make  a  more 
langud  preflure  upon  another,  ihould  be  de- 
ftitutc  of  this  advantage? 

Fifthly,  and  laftly,  To  the  Glands  belong 
alfo  Bood-Veflels,  defigned  for  carrying  off 
and  conveying  back  to  the  Heart  that  part  of 
the  Hood  which  had  not  the  liberty  to  en¬ 
ter  inn  their  Glandules. 

The  impediment,  which  hinders  the  pro- 
grefs  of  thofe  parts  of  the  Blood,  that  return 
by  thefe  Veflels  into  the  Glandules,  is  two¬ 
fold,  one  is  neceflary,  the  other  contingent. 
That  which  is  neceflary,  lies  againft  thofe 
Particles  which  are  not  in  their  figure  adapt¬ 
ed  to  the  glandular  Pores,  or  are  of  fuch  a 
magnitude  as  renders  them  uncapabie  of  en- 
tring  into  them;  That  which  is  accidental, 
prevents  the  ingrefs  of  many  of  thofe  Parti¬ 
cles  into  the  Glandules,  which  are  both  in  fi¬ 
gure  and  magnitude  adapted  to  their  Pores, 

and  of  the  fame  nature  as  thofe,  which  at  the 

fame 
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i a in e  tunc  are  leparated  by  them  :  wciere 
it  is  not,  becaufe  the  Glandules  in  them- 
felves  are  uncapable  of  admitting  them  that 
they  pafs  by  them  into  the  reducent  Vefels  ; 
but  from  the  anticipation  of  other  Panicles 
of  tne  lame  kind,  occupying  the  mouths  or 
Pores  of  the  Glandules  in  that  inftant  when 
they  are  ready  to  enter  ;  for  the  Bloodbeing 
naturally  in  the  hurry  of  a  rapid  motion  there 
is  nofuch  thing  as  flopping,  or  expectation  in 
trie  Artery ;  fo^  that  it  is  impoflible  bui  fome 
Particles  fhould  flip  by  the  Glandules  which 
ought  to  fepar ate  them,  whilft  others  are  in 
the  paflages.  And  hence  partly  it  cones  to 
pafs  that  tne  Blood,  after  fo  many  Circulations 
and  the  Secretions  performed  in  thofe  Circula¬ 
tions,  does  ftill  fopply  to  all  the  Glancs  thofe 
Particles  which  they  naturally  fecern, without 
a  continued  fucceffion  of  Chyle  j  as  partly 
irom  the  comminution  of  fome  part^  whole 
magnitude,  before  they  are  farther  attenuated 
by  the  Heart  and  Spirits,  renders  them  unca- 

Pah;f  °;.P£n1etrating  '^e  glandular  Pores. 

The  \  eflels which  carry  off  the  refiduous 
Blood  in  the  Vifcera  and  other  Glands,  after 
it  has  paid  a  Tribute  to  them,  are  the  Veins- 
and  the  fame  kind  of  Veffels  do  perform  this 
Office  to  the  nutritious  Glandules,  but  not  fo 
immediately:  for  they  not  being  feated  at  the 
extremities,  but  in  the  fldes  of  the  Arteries,  the 

Blood 
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Blood  does  not  lb  foon  as  it  has  fupplied  fome 
of  the  nutritious  Particles  to  the  Glandules* 
prefently  Ihift  its  Veflels,  and  flow  into  the 
Veins,  but  continues  its  courfe  in  the  Artery 
afterwards.  So  that  it  is  the  Artery  that  does 
immediately  convey  the  Blood  from  thefe 
Glandules,  unlefs  there  are  any  of  them  placed 
at  the  extremities  of  the  Arteries  in  fome 
parts,  as  it  is  probable  there  are  in  the  Nerves 
and  Mufcular  parts,  and  in  the  fubftance 
of  the  Bones,  where  thofe  extremities  do  not 
feem  to  be  occupy’d  by  other  Glandules* 
but  yet  at  laft,  the  Blood,  when  it  has  palled 
by  all  the  nutritious  Glandules  in  an  Artery* 
is  received  and  carried  away  by  the  Veins. 

From  what  I  have  faid  concerning  the  ge¬ 
neral  agreement  of  all  Glands  in  their  fitruc- 
ture,  and  the  Veflels  belonging  to  them,  and 
the  Law  whereby  all  Bodies,  that  are  mov  d, 
are  diredted  in  their  natural  tendency,  we 
fhall  find  it  no  difficult  thing  to  conceive  how 
all  the  humours  of  the  feveral  Glands  are  fie- 
parated,  and  to  explain  the  manner  of  glan¬ 
dular  Secretion.  As  for  that  reparation,  which 
is  made  by  the  Glandules  of  the  ViJ'cera ,  and 
wherever  they  are  fieated  at  the  extremities 
of  the  Vafa  Adferentia ,  there  is  this  account 
may  be  given  of  it,  to  wit,  that  the  Blood 
being  carried  with  a  quick,  and  violent  mo¬ 
tion  to  the  extremities  of  thofe  Veflels,  which 

fupply 
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fupply  it  to  the  Glands,  all  the  parts  of  it  are  : 
there  endeavouring  to  proceed  in  a  right  line, 
and  with  this  endeavour  they  neceflarilyprefs 
upon  the  fecretory  Organs  which  are  there  : 
placed  ;  which  being  feated  in  the  way  of  their 
motion,  and  fo  as  to  favour  their  tendency  in  a 
more  ftreight  line  than  the  Veins,  which  run 
contrary  to  it,  they  are  continually  importun’d 
by  their  prefliire  to  entertain  them,  and  all  the 
Particles  of  the  Blood,  if  they  could  have  the 
liberty  of  continuing  their  motion  in  that  line 
which  they  endeavour  to  proceed  in,  would 
more  readily  proceed  into  the  Pores  of  the 
Glandules,  than  be  refledted  into  the  Veins* 
But  altho*  there  is  an  appulfe  and  a  preffure 
of  all  forts  of  Particles  in  the  Blood  againfl 
thefe  Glandules,  it  is  not  poffible  they  fhould 
all  of  them  continue  their  motion  into  them, 
fo  long  as  the  Glandules  enjoy  their  natural 
tone,  and  their  Pores  obtain  their  proper  fi¬ 
gure;  they  are  only  thofe,  which  have  fuch 
a  figure,  as  adapts  them  to  the  fecretory  Pores, 
and  are  of  fuch  a  magnitude  as  makes  them 
capable  of  penetrating  them  that  can  be  admit¬ 
ted  :  and  thefe  are  the  Particles,  of  which  the 
humour  that  is  naturally  feparated  by  every 
particular  Gland,  does  confift,  whilfi  others 
that  are  differently  figurated,  and  fome  of  thofe 
which  are  capable  of  entring  the  glandular 
Pores,  being  hindred  by  more  forward  Partf* 
des,  are  hurried  into  the  Veins* 
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When  I  make  the  adaptation  of  the  figure, 
and  magnitude  of  the  parts,  which  are  to  be 
feparated  to  thofe  Pores  of  the  Glandules 
which  fecern  them,  to  be  the  great  reafon  why 
they  have  a  free  palfage  into  them,  when  fome 
others  are  neceflarily  excluded;  and  why  every 
Gland  is  fo  conftant  in  the  feparation  of  its 
proper  and  natural  humour,  fome  may  be  rea¬ 
dy  to  object  that  there  are  Particles  of  a  dif¬ 
ferent  figure  feparated  by  every  Gland :  fo 
through  the  glandular  Pores  in  the  Kidnies 
do  pafs  both  aqueous  and  faline;  and  thro" 
thofe  of  the  Liver,  befides  fait  and  aqueous 
Particles,  fome  which  are  of  a  fulphureous  na¬ 
ture,  and  fo  in  others.  And  fince  it  rnuft  be 
granted  that  the  Particles  of  all  thefe  Principles 
are  of  a  different  figure,  we  cannot  fuppofe  the 
adaptation  of  their  figure  to  that  of  the  Pores 
to  be  the  reafon  why  every  Gland  does  fecern 
iiich  or  fuch  a  humour,  when  it  is  impoffible 
that  the  figure  of  more  than  one  fhould  cor- 
refpond  to  it;  and  therefore  we  muft  allow 
fomething  of  a  ferment  to  precipitate  it,  and 
to  give  it  its  peculiar  Nature.  To  this  it  may 
be  anfwered  that  it  is  not  here  fuppofed  that 
the  Pores  of  the  Glandules  are  agreeable  in 
their  figure  to  the  Particles  of  any  one  pure 
Principle,  whether  it  be  Salt,  Sulpher,  or 
any  of  the  reft,  fince  there  are  none  of  thefe 
to  be  found  fincere;  but  the  Particles  fepar- 
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able  thro"  the  Pores  of  any  particular  Gian-  - 
dules,  are,  as  I  have  already  faid  of  theConfti-  < 
tuent  parts  of  a  Bone,  a  compofition  of  two  * 
or  more  of  thofe,  which  we  call  Principles;  , 
and  from  their  proportion,  and  the  manner  I 
of  their  union  in  a  Particle,  does  arife  the  form  i 
which  accommodates  it  to  the  figure  of  the  i 
Pore  which  it  is  to  penetrate.  And  do  we 
not  find  that  there  is  fuch  an  agreement,  and 
fuch  an  aptitude  in  fome  of  them  which  we  ; 
call  Principles  (and  which  perhaps  may  be  : 
yet  more  fimple  and  fewer  than  we  fuppofe  : 
them)  to  unite,  that  all  the  power  of  the  Fire  ? 
and  the  tricks  of  the  Chymifts  could  never  t 
feparate  any  one  of  them,  fo  that  they  could  1 
pretend  to  exhibit  it  fincere  ? 

But  to  come  to  the  nutritions  Glandules,  j 
which  it  does  more  properly  concern  us  to  \ 
fpeak  of  at  this  time,  I  have  fuppofed  that  in  j 
their  fituation  they  are  different  from  all  - 
thers  that  feparate  any  Juice  or  humour  : 
from  the  Mafs  of  Blood;  that  whereas  others  j 
are  placed  at  the  extremities  of  the  Veflels^  j 
which  convey  the  Blood  to  them,  thefe  are  j 
feated  on  the  fides  of  thofe  Veffels.  I  did  i 
likewife  obferve  that  there  is  fomething  like  i 
their  fituation  in  the  La&eal  Glands  of  the  j 
fmall  Inteftines,  where  all  the  Pulpe  of  our  j 
digefted  Food,  efpecially  in  the  Jejunum ,  , 
and  the  Ileon  paffes  from  one  Glandule  to  an-  - 

other  : 
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other  fucceffively,  and  yields  the  fame  fort 
ofLiquour  to  feveral  Glandules  in  the  fame 
Canale,  as  it  is  reafonable  to  think  that  the 
Blood  fupplies  the  nutritious  Juice  to  feveral 
glandular  Pores  in  every  fingle  twig  of  an  Ar¬ 
tery. 

Though  this  fituation  of  the  nutritious 
Glandules  be  different  from  almoft  all  others, 
yet  is  it  not  irregular  :  for  if  we  confidef 
how  ready  they  ftand  in  this  pofition,  for  re¬ 
ceiving  thofe  Particles  which  they  are  to  fe- 
parate,  and  for  the  continuation  of  their  di- 
red:  motion,  I  do  not  fee  if  their  ufe  would 
have  admitted  of  it,  and  they  had  been  dif- 
pofed  in  the  manner  and  order  of  the  Glan¬ 
dules  of  the  Fifcera ,  that  they  would  have 
been  plac’d  more  conveniently  for  the  perfor¬ 
mance  of  their  Office  of  Secretion,  than  now 
they  are.  Neither  is  that  propofition  I  laid 
down,  that  the  Glandules  are  fo  feated  as  to 
favour  the  tendency  of  the  Particles  which 
they  fecern,  and  their  dired  motion,  at  lead 
more  than  the  Veins,  contradided  by  the  fitu¬ 
ation  of  thefe.  Nay,  it  is  fo  far  from  this, 
that  it  is  demonftrable  they  are  more  advan- 
tageoufly  placed,  and  fo  feated  as  to  give  the 
Particles  which  they  are  to  entertain,  leave 
to  move  forward  in  a  more  ftreight  line  than 
thofe  which  are  feated  at  the  extremities  of 
th zVaJ'aAdfere?itia}  do:  for  the  motion  into 
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them  is  from  fome  part  of  the  arterial  Chan¬ 
nel,  tho’  we  fuppofe  it  to  be  a  iingle  ftreight 
twig,  more  diredt  than  to  the  extremity  of 
that  Artery.  This  will  evidently  appear  to 
he  fo,  if  we  conlider  how  the  Arteries,  as  they 
proceed,  are  contracted,  and  grow  lefs  and 
lefs:  for  if  a  ftreight  line  were  to  be  drawn 
from  fome  part  of  the  arterial  Channel,  where 
It  is  large,  to  begin  at  a  little  diftance  from 
any  one  fide  of  it,  and  to  run  that  way 
which  the  Artery  tends,  it  would,  after  it  was 
carried  a  little  way,  run  through  the  Coats, 
or  that  fide  of  the  Artery  which  it  is  next  to ; 
fo  that  whatever  moves  forward  near  the 
fide  of  the  Artery,  where  it  is  more  large, 
muft  necelfarily,  when  it  advances  forward 
to  that  part  where  the  Artery  is  fo  contract¬ 
ed,  that  the  fide  of  it  is  drawn  into  the  place 
where  the  ftreight  line  of  that  matter’s  mo¬ 
tion  runs;  there,  I  fay,  it  muft  necefiarily  ftrike 
upon,  and  prefs  againft  that  part  of  it :  fo 
that  it  it  meets  there  with  a  free  and  conve¬ 
nient  pafiage,  it  does  more  naturally  proceed 
into  that  Pore,  than  pafs  on  farther  in  the  ar¬ 
terial  Channel,  where  it  is  put  fomewhat  out 
of  its  diredt  Road,  and  oblig’d  to  an  oblique 
motion.  As  fuppofe  in  the  fecond  figure,  Tab, 
I.  a,  ay  to  be  an  Artery  gradually  contract¬ 
ed,  as  it  proceeds  towards  b,  and  the  Parti¬ 
cles  of  the  Blood  c}  c}  to  be  moving  in  it 

from 
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from  the  contrary  extremity ;  when  any  of 
thele  Particles  are  advanced  in  the  Artery,  as 
far  as  d ,  d ,  the  line  of  their  direCt  motion 
does  not  run  towards  by  but  on  in  the  lines  e} 
e ,  towards  f  fo  that  their  endeavour  will  be 
to  proceed  in  thofe  lines,  and  they  will  ne~ 
ceffarily  make  a  preffure  upon  the  fides  of  the 
Artery  at  d,  d.  Befides,  that  the  Blood  does 
thus  ftrike  againft  the  fides  of  the  Arteries, 
and  that  with  a  force  fufficient  to  carry  any 
Particles  of  it  thro’  and  beyond  the  Coats  of 
thofe  Veffels,  if  there  only  be  paffages  agree¬ 
able  to  the  figure  and  magnitude  of  any  of 
them,  is  evident  to  our  Senfes  in  the  Pulfe, 
and  the  violent  eruption  of  the  Blood,  when 
any  one  of  them  is  pricked. 

The  Particles  therefore  which  are  defign’d 
for  nourifhment,  being  carried  by  the  motion 
imprefs’d  upon  them  and  their  natural  tenden¬ 
cy,  whilft  they  are  in  motion  with  the  other 
parts  of  the  Blood,  againft  the  fides  of  the 
Arteries,  prefling  upon  them,  and  finding 
Pores  convenient,  particularly  for  their  paffage 
and  the  continuation  of  their  motion  in  a 
right  line,  do  proceed  into  them,  leaving  the 
reft  of  the  Mafs  of  Blood  to  continue  its  courfe 
in  the  Artery,  and  out  of  that  into  the  Ve~ 
nofe  Channel.  And  having  enter'd  the  nutri¬ 
tious  Glandules,  they  are  preffed  forward  by 
every  fyftole  of  the  Artery,  as  the  contraction 
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or  fubfidence  of  it  renders  the  glandular  Ca¬ 
vities,  placed  in  the  Tides  of  it,  more  narrow  s 
and  perhaps  by  a  power  of  contraction,  which 
may  be  in  the  Glandules  themfelves :  and 
they  are  propelled  by  Particles  of  the  fame 
nature,  coming  behind  them  in  every  Diaftole 
of  the  fame  Veftel,  till  they  are  driven  into 
the  Interfaces  of  the  Fibres  of  the  bony 
Strings,  and  every  other  part  where  the  Spi¬ 
rits  move  i  where  it  is  evident  that  they  will 
lie  in  the  way  of  the  Spirits  motion:  and  then 
they  come  to  be  more  immediately  employ’d 
in  the  Accretion  of  young  Animals. 

From  the  fuppofition  of  thefe  nutritious 
Glandules,  and  the  manner  in  which  the  fuc- 
cm  nutritius  is  fupply’d  to  all  the  parts,  as  I 
have  explain’d  it,  I  might  give  fome  probable 
account  of  an  Anafarca ,  and  the  manner 
how  it  is  produced;  but  I  mu  ft  confider  I  have 
been  already  a  TranfgrefTor,  and  deviated  too 
much  from  my  argument,  fo  that  I  muft  ex¬ 
pert  fome  other  opportunity  to  fpeak  of  that. 

For  the  better  underftanding  how  the  nu¬ 
tritious  Particles  are  managed,  when  they  are 
feparatedby  thefe  Glandules,  and  thrown  into 
the  way  of  the  Spirits  motion,  I  fhall  lay 
down  thele  following  propofttions. 

Xrfrft,  That  as  the  Spirits  have  a  diredt  mo¬ 
tion  a  termino  ad  termmum,  fo  have  they  a 
circular  or  rotatory  motion  turning  round 
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their  own  Centers.  Neither  do  I  fuppofe  a 
rotatory  as  well  as  a  dired  motion  in  the  Spi¬ 
rits,  merely  to  ferve  my  prefent  purpofe,  and 
without  any  other  reafon  than  that  I  may 
accommodate  their  motion  to  myHypothelis; 
but  if  we  confider  the  Spirits  fimply  in  them- 
felves,  and  without  any  refped  to  the  part 
that  they  ad:  in  our  nourifhment,  we  cannot 
think  otherwife  than  that  they  do  rot  are  in  the 
line  of  their  dired  motion  5  when  we  find  in 
the  projedion  of  a  Stone  out  of  our  hands, 
or  out  of  a  Sling,  that  it  turns  round,  as  it 
moves  forward.  And  to  inftance  in  fome 
things,  to  which  the  nature  of  the  Spirits 
feems  to  have  a  very  near  accefs,  as  Fire  and 
the  Rays  of  the  Sun :  Do  not  the  Scintillulcey 
ftruck  off  from  a  Flint,  plainly  move  round 
theit  own  Centers?  Do  not  fome  effeds  of 
Fire,  and  the  Rays  of  the  Sun  difcover  more 
than  one  fingle  or  a  dired  motion  in  their  Par¬ 
ticles?  For  how  can  we  conceive  that  they 
fhould  inkindle  combuftible  Bodies  that  are 
folid,  and  melt  the  moft  obdurate  Metals,  dis¬ 
unite  their  parts,  and  diffolve  their  texture, 
merely  by  a  dired  prelfure,  which  without 
fuch  a  violent  rotation  of  the  fiery  Particles, 
as  diftrads  and  moves  the  Particles  of  the  Bo¬ 
dy  which  is  melted  or  fet  on  fire,  fome  one 
way,  and  fome  another,  would  propel  or  ele¬ 
vate  the  whole  Moles  of  the  folid  Body  at  the 
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fame  time,  without  diflurbing  the  order,  or 
altering  the  fituation  of  thofe  parts  of  it 
which  are  fix’d  and  united.  But  I  think  I  need  I 
not  infill  upon  any  argument  to  prove  a  two-  t 
fold  motion  in  fiery  Particles,  when  the  no-  ► 
tion,  which  Philofophers  now  generally  have  : 
of  the  nature  of  Fire,  may  fave  me  the  trou¬ 
ble  of  arguing  for  that  which  I  would  here 
fuppofe  :  which  being  granted,  may  go  very 
far  to  perfwade  us,  that  there  is  the  fame  va¬ 
riety  of  motion  in  the  Spirits. 

Secondly,  The  Spirits  will  endeavour  to  re¬ 
move  whatever  lies  in  the  way  of  their  mo¬ 
tion.  What  Body  foever  is  mov’d,  as  it  has  a  na¬ 
tural  conatus  to  perfift,  fo  it  will  offer  violence 
to  any  thing  that  lies  as  an  obflacle  before  it, 
proportionable  to  th  e  power  of  its  motion,  en¬ 
deavouring  either  to  drive  it  forward,  and  to 
make  it  comply  with  its  own  flreight  tendency 
when  the  itnpreflion  is  diredtj  or  to  divert  and 
call  it  off  to  one  fide  of  that  line  in  which  it 
moves  3  which  is  done  when  the  imprefiion  is 
more  lateral,  or  the  Body  moving,  adts  upon 
that  which  is  mov’d  by  a  rotatory  motion. 

Thirdly,  The  Spirits,  by  the  power  of  their 
circulatory  Motion  or  Rotation,  will  carry  the 
nutritious  Particles  to  one  fide  of  that  line  in 
which  they  move,  if  there  either  adlually  are 
fpaces  to  entertain  them,  or  any  can  be  forcib¬ 
ly  obtain’d  by  the  power  of  that  motion  which 
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determines  them  thither:  I  fay,  the  Spirits  will 
rather  carry  them  thus  laterally,  than  give 
them  a  diredt  tendency  ;  nnce  th efuccus  nutri- 
tins  is  liquid  and  gelatinous,  and  the  parts  of 
it  not  fo  lit  to  maintain  a  diredi  motion,  but 
apt  to  adhere;  that  when  the  Spirits  impinge 
againft  them,  and  when  the  nutritious  Parti¬ 
cles  apply  themfelves  to  the  Spirits,  they  will 
certainly  move  circularly  with  that  part  which 
they  ftick  to.  But  the  Interfaces  of  the  ner¬ 
vous  Fibres,  and  of  the  Strings  of  other  parts 
being  repleted  with  Spirits,  it  is  plain  that  the 
nutritious  parts,  when  they  are  by  the  Spirits 
rotation  carried  to  any  fide  01  thole  Intel  flices, 
between  which  and  the  Spirits  there  is  no  di- 
ftance  or  vacuity,  will  have  fome  ftop,  fo  that 
they  adhere  there,  and  are  not  able  to  proceed 
any  farther  in  that  Circle  in  which  they  weie 
moving.  Suppofe  a  Bowl  running  upon  the 
ground,  and  the  mo  ft  forward  part,  as  it  is 
in  motion,  meets  with  and  fcrikes  upon  any 
matter  that  is  vifcous,  the  matter  adhering  to 
it  will  turn  with  it,  and  fo  that  and  the  part 
which  it  fticks  to,  will  be  both  in  their  Cir¬ 
culation  brought  to  the  ground  at  the  lame 
time ;  and  the  Bowl  running  ciofe  to  the 
ground,  tho’  it  has  nothing  to  confine  it,  and 
necefiarily  to  keep  it  down  on  tiie  other  fide, 
does  not  carry  all  the  matter  quite  round ; 
but  prefling  it  againft  the  Eai  th,  leaves  fome 
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parr  of  it  flicking  behind,  whilft:  the  Bowl  it 
felf  proceeds.  Suppofe  it  were  a  Body  that 
were  not  vifcous,  only  it  is  not  fo  folid  as  to 
be  reverberated  by  it;  as  a  piece  of  Cotton, 
Wool,  Cloath,  or  any  fuch  thing,  we  find  it 
does  not  receive  fo  much  a  diredt  motion  from 
that  of  the  Bowl,  which  is  fo,  as  a  lateral, 
from  its  Rotation ;  fo  that  if  any  thing  of  their 
nature  occurs,  the  Bowl,  in  turning,  will  drive 
it  towards  the  Ground  which  is  to  one  fide  of 
its  diredt  motion.  And  indeed,  when  the  power 
of  a  rotatory  motion  in  one  Body,  adts  upon 
another  that  is  truly  folid,  the  natural  ten¬ 
dency  of  that  which  receives  the  impreffion, 
is  not  diredtly  forward  from  that  part  of  the 
Body  from  which  it  receiv’d  it,  but  lateral. 

Fourthly,  Whilft  the  Animal  is  young  and 
tender,  the  tone  of  the  parts  is  more  lax,  the 
Fibres  are  more  tenfile;  fo  that  in  any  inter¬ 
mediate  part  between  their  extremities  they 
are  capable  of  yielding  to  a  preffure,  and  re¬ 
ceding  laterally:  and  whilft  the  Particles  are 
not  yet  united,  they  are  in  a  capacity  of  being 
removed  and  fetatfome  diftance,  one  from 
the  other,  by  the  infinuation  of  any  new  mat¬ 
ter  between  them.  And  thus  the  bony  parts, 
whilft  they  are  foft  and  cartilaginous,  are  in 
fuch  a  ftate,  that  the  Particles  of  one  feries 
can  be  moved  laterally  from  them  of  another; 
and  thofe  of  the  fame  feries  are  capable  of  re¬ 
ceding  from  one  another  at  their  extremities. 
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Fifthly,  The  fame  power  of  the  Spirits  Ro¬ 
tation  that  carries  the  nutritious  matter  to 
the  fides  of  the  Fibrils  of  the  Strings  of  the 
Bones,  or  any  other  part,  will  by  crowding 
this  matter  againft  them,  oblige  their  Particles 
to  recede  laterally;  and  by  driving  it  into  the 
Interlaces  between  the  extremities  of  the  Par¬ 
ticles,  fet  their  extremities  at  a  greater  di~ 
ftance  from  one  another. 

I  {hall  now  fee  how  far  and  fairly  we  may 
be  able  with  thefe  proportions  to  folve  the 
Phenomenon  of  Accretion ,  and  give  a  particu¬ 
lar  and  fummary  account  of  the  manner  how 
it  is  performed.  The  nutritious  Particles 
therefore  being  feparated  from  the  Mafs  of 
Blood  by  their  proper  Glandules,  and  carried 
into  the  Interftices  of  the  fibrous  Threads, 
and  of  the  Strings  of  the  Bones,  come  under 
the  difpofal  of  the  Spirits,  and  the  power  and 
influence  of  their  motion.  And  were  there 
not  fuch  an  adlive  Principle  to  give  a  motion 
to  the  Particles  of  the  nutritious  Juice,  and 
to  difpofe  of  them,  to  preferve  the  Interftices 
into  which  they  flow,  free  from  thole  obftruc- 
tions  which  a  matter  of  fuch  a  gelatinous 
and  vifcous  nature,  as  renders  it  uncapable  of 
diffufing  it  felf  freely,  and  being  otherwife 
equally  diftributed  to  all  the  parts  of  a  Fibril 
or  bony  String,  would  be  apt  to  create;  how 

foon  would  they  clog  and  obllruft  the  Inter¬ 
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Rices,  end  intercept  the  nourilhment  which 
is  neceflary  for  the  increafe  of  that  part  which 
lies  beyond  the  obltru<3ion,  and  ought  to  have 
a  fupply  of  the  fuccus  nutritius ,  from  that 
Glandule  whole  lecreted  Juice  did  firft  pro¬ 
duce  the  obftru&ion?  So  then  the  Spirits  in 
their  palfage  meeting  with  the  nutritious  Par¬ 
ticles  lying  in  the  way  of  their  motion,  will 
naturally  endeavour  to  remove  them  by  a 
preflure,  ariling  from  that  which  is  natural 
to  all  Bodies  that  are  put  into  motion,  a  dif- 
pofition  and  a  conatus  to  perlilt  in  it. 

There  feem  to  be  two  ways  which  the  Spi- 
ilts  have,  as  they  have  a  twofold  motion;  to 
clear  their  Road,  and  to  prevent  the  interrup¬ 
tion  of  their  flux,  and  the  alteration  of  their 
tendency :  one  is  by  communicating  a  direct 
motion  to  the  Particles  which  lie  in  their 
way,  and  fucn  a  degree  of  it  as  lhall  make 
them  move  with  an  equal  velocity ;  which 
mult  be  done  by  that  which  in  themlelves  has 
a  direct  tendency ;  or  elfe  by  driving  them  la¬ 
terally,  by  working  and  winding  them  to  one 
fide  of  that  line  in  which  they  move,  which 
„  *s  R°ne  by  their  Rotation.  But  whillt  the  Fi¬ 
brils  and  bony  Strings  are  capable  of  receding 
and  giving  way  to  the  preflure  of  the  nutri-  j 
lions  Juice,  the  Spirits  mult  necefiarily  a<5t 
upon  it  by  their  Rotation,  as  it  is  gelatinous 
and  of  an  adhering  quality;  fo  that  they  mult, 

carry 
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carry  It  to  the  Tides  of  the  Interfaces  in  which 
they  move,  and  drive  it  upon  the  minute  Fi¬ 
bres  between  which  thofe  Interfaces  are  for¬ 
med.  But  fuppofing  the  Spirits  could  at  this 
time  aft:  upon  it  by  their  direft  as  well  as  their 
rotatory  motion,  this  would  not  neceffarily  di¬ 
vert  or  keep  off  the  nutritious  Juice  from  the 
Fibres,  which  lie  on  one  fide  the  line  of  their 
direft  motion  :  for  altho’  a  Body  moving  in  a 
ftreight  line  will  make  fuch  an  impreflion 
upon  another  that  lies  in  the  way  of  its  ten¬ 
dency,  as  fhall  transfer  a  direft  motion  to  it; 
yet  the  incidence  of  one  may  be  fuch,  and  it 
may  in  fuch  a  manner  impinge  againft  the  o- 
ther,  as  to  communicate  a  lateral  motion  to  it 
by  that  which  in  it  felf  is  direft. 

But  then  there  mu  ft  be  room  to  lodge  this 
nutritious  matter  in,  that  the  Rotation  of  the 
Spirits  may  be  able  to  carry  and  fix  it  on  one 
fide  of  the  line  of  their  direft  motion :  for  if 
it  could  not  do  this,  but  the  nourifhing  Juice 
lay  always  under  the  power  and  preffure  of 
their  direft  motion,  it  muft  neceffarily  be  di~ 
fturbed  and  driven  along  in  the  Interftices  in 
which  they  move,  fo  that  it  could  never  have 
leave  to  fix  upon  their  lides,  and  unite.  As 
for  the  fpace  therefore,  or  vacuity,  which  is 
requifite  to  this  end,  tho’  there  is  no  place  ac*- 
tually  void,  before  the  fiiccas  nntntnis  is  driv’n 
upon  the  fibrous  Threads  and  bony  Strings, 

becaufe 
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becaufe  the  Spirits  fill  the  final  1  Channels  in 
which  they  are  moving;  yet  it  is  obtained 
both  in  the  Bones  and  Fibres,  as  in  all  other 
parts,  by  that  force  with  which  the  nutritious 
Particles  are  driven  upon  them:  for  whilft  the 
Animal  is  young,  the  Bones  are  foft,  the  fi¬ 
brous  parts  are  very  tender,  and  the  Particles 
of  which  they  confift,  not  fo  entirely  and 
firmly  united  as  they  afterwards  appear  to 
be.  So  that  the  nutritious  matter,  crowded 
againft  them  by  the  Rotation  of  the  Spirits, 
does  extrude  them  laterally ;  and  taking  pof- 
feffion  of  that  room  which  the  preffure  of  it 
makes,  does  adhere  to  the  fides  of  them,  and 
fo  makes  an  addition  to  their  craffitude.  And 
as  it  thriii is  them  out  laterally,  fo  that  part 
of  the  nutritious  matter  which  is  carried  by 
the  fame  Rotation  of  the  Spirits  to  the  Inter¬ 
nees,  which  are  between  the  extremities  of 
the  Particles  of  which  the  parts  confift,  be¬ 
ing  driven  in  like  a  wedge,  it  caufes  them  in- 
fenfibly  to  recede,  and  fets  the  extremity  of 
one  Particle  at  a  greatet  diftance  from  an¬ 
other  { yet  by  inch  infenfible  degrees,  and  in 
fuch  a  manner,  that  the  continuity  of  the 
part  is  ftill  preferved)  fo  that  the  line  which 
they  lie  in,  will  be  extended,  and  every  Series 
of  them  elongated,  where  the  nutritious  mat¬ 
ter  nxing,  being  united  and  becoming  a  fub- 
ftance  ot  the  lame  nature  as  the  part  is  of 

which 
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which  it  gives  an  increafe  to,  adds  to  the 
length  of  it.  Thus  the  Spirits,  fo  long  as 
the  Particles  of  the  Bones,  and  other  parts 
are  capable  of  receding,  and  will  make  room 
to  entertain  the  nutritive  parts  out  of  the  way 
of  their  direft  motion,  will  drive  them  upon 
the  fides  of  the  bony  and  fibrous  Strings,  and 
by  that  preflure  oblige  them  to  recede,  where 
the  fuccus  nutritius  not  only  has  time  and  li¬ 
berty  to  adhere  to  them,  but  by  the  Spirits 
Rotation,  as  they  continually  pafs  by,  is  kept 
clofe  and  contiguous  to  the  parts,  until  it  is 
more  firmly  united:  and  as  the  nourifhing Par¬ 
ticles  that  are.  once  lodged  there,  are  crowded 
nearer  to  one  another  by  thofe  which  are  af¬ 
terwards  fupplied,  and  as  it  were,  knock'd 
clofer  together  by  the  rototary  motion  of  the 
Spirits,  the  matter  contracts  a  folidity,  and  at 
laft  affumes  the  nature  of  the  part  which  it 
nourifhes. 

Thus  are  performed  the  feparation,  the  dif- 
penfation  and  difpofal,  and  laftly,  the  unition 
of  the  nutritive  parts  to  thofe  of  the  Body, 
which  they  augment :  fo  that  I  have  fmifh’d 
that  part  of  this  Difcourfe  which  concerns 
Accretion,  fo  long  as  it  proceeds.  I  fhall  only 
obferve  how  reafonable  it  is  to  think  that  the 
gelatinous  nature,  the.  vifcofity  of  the  fuccus 
nutritius ,  and  its  coming  in  the  way  of  the 
Spirits  motion,  do  retunde  the  violence  and 
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quicknefs  of  it,  and  confequently  temper  that 
heat  which  the  Spirits  continually  maintain; 
and  that  the  Hedtical  heats,  which  attend 
Confumptions,  and  often  follow  upon  great 
evacuations,  are  from  the  want  of  this  gela¬ 
tinous  Matter  to  lie  in  their  way,  to  check 
and  balance  that  violence  and  velocity  with 
which  they  move. 

But  I  pais  on  to  the  fecond  thing  to  be 
confider’d,  which  is,  The  reafon  of  the  limits 
of  an  Animals  growth,  and  what  it  is  that 
puts  a  flop  to  it,  when  the  Animal  is  increafed 
to  the  convenient  and  ordinary  magnitude  of 
the  Species.  This  is  either  from  a  defedt  of 
thefuccus  nutritius ,  and  becaule  the  nature ‘-of 
the  Ferments  which  ferve  for  Concodtion  and 
Chylification,  and  the  Crafis  of  the  Blood,  at 
that  time  when  Accretion  ceafes,  undergo 
inch  an  alteration,  that  the  one  does  not  pro¬ 
duce, nor  the  other  contain  fuch  nutritive  parts 
as  are  fit  to  be  feparated  by  the  nutritious 
Glandules:  or.elfe  thefe  Particles  are  ftill  fup- 
Pjied;  but  when  they  are  feparated  and  car¬ 
ried  into  the  Interftices  of  the  fibrous  and 
bony  Strings,  or  any  other  part,  they  have  not 
leave  to  fix,  and  are  not  united  to  the  part 
which  they  are  fit  to  give  an  increafe  to.  That 
the  firft  is  not  the  Reafon,  is  evident :  for  al-  ' 
though  the  Blood  and  Ferments,  like  other 
fermenting  Liquors,  may  undergo  fome  alte¬ 
ration 
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ration  from  time:  though  the  Blood  may  be 
thought  to  amit  much  of  its  firft  fweetnefs 
and  balfamick  nature,  and  to  grow  fharper 
or  more  acrious  with  age  :  and  tho’  we  fee  it 
is  fo  altered  after  fome  certain  time,  as  to  con¬ 
tain  and  fupply  a  Liquor  which  was  not  be¬ 
fore  to  be  feparated  or  obferved,  as  that  which 
in  Menlerves  for  propagation;  and  we  might 
reafonably  fuppofe  that  an  alteration  in  the 
Blood  on  the  other  hand  renders  it  uncapable 
of  affording  fuch  a  fuccus  as  it  had  yielded  be¬ 
fore  ;  that  as  Nature  produces  one  when  it  is 
neceffary,  fo  fhe  puts  an  end  to  the  other, 
when  it  is  not.  I  fay,  notwithftanding  all 
this,  we  cannot  fuppofe  fuch  an  alteration  and 
fuch  a  defeat  to  be  the  thing  which  puts  a 
flop  to  an  Animal’s  growth,  I  mean  naturally, 
and  where  the  Animal  is  in  a  healthful  State: 
for  it  plainly  appears  that  there  is  a  fuccus  nu- 
tritius  which  is  fit  to  be  apponed  and  to  give 
an  increafe  to  the  parts,  after  the  Animal 
ceafes  to  grow,  in  that  there  is  a  reparation ; 
and  that  not  only  of  the  flefhy  parts,  but  even 
of  the  Bones,  when  they  have  loft  fome  part 
of  their  fubftance:  as  Diemerbroek  tells  us  of 
an  adult  perfon,  who  had  a  part  of  the  T’tbia 
fa  wed  off ;  that  afterwards  the  Leg  was  ex¬ 
tended  to  its  former  length;  and  after  it  was 
Set,  was  kept  quiet  and  ftr eight  in  a  wooden 
Cradle,  and  by  a  Callus ;  which  we  cannot  fup- 
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pofe  to  be  any  other  than  the  fuccus  nutrltim 
of  the  Bones,  fhooting  from  the  ends  of  both 
thofe  pieces  where  the  Fradhire  was  made : 
the  lofs  of  that  part  which  had  been  taken  off, 
was  repair'd,  and  the  broken  pieces  again  li¬ 
nked;  and  the  fame  is  more  commonly  feen 
in  the  Skull,  when  it  has  been  trepan’d. 

The  reafon  therefore  of  this  limitation  I 
take  to  be,  becaufe  the  nutritious  Particles, 
when  they  are  feparated  by  the  Glandules, 
and  carried  into  the  Interfaces  of  the  fibrous 
Threads  of  the  bony  Strings,  and  the  other 
parts,  are  not  fuffer’d  to  lodge  and  unite  to 
the  parts  which  they  were  wont  to  nourifh ; 
and  the  reafon  of  their  difturbance  is,  becaufe 
the  F  ibres  are  fo  tenfe,  their  proper  parts  fo 
contiguous,  and  the  extremities  of  the  bony 
Particles  fo  firmly  united,  that  they  will  no 
longer  recede  and  make  room  to  entertain 
them,  where  they  may  be  out  of  the  way  of 
the  Spirits  direct  motion*  For  altho*  the  nu¬ 
tritive  parts,  when  they  are  driven  by  the  Ro¬ 
tation  of  the  Spirits  againft  the  Fibres  and  the 
Strings  of  the  Bones,  can  oblige  them,  fo  long 
as  tney  are  more  lax  and  tender,  and  their  Par¬ 
ticles  more  weakly  and  not  univerfally  united, 
to  give  way,  and  fo  thrufl  themfelves  into, 
and  fix  in  a  place  where  they  are  out  of  the 
way  of  the  Spirits  dired  motion :  and  altho', 
fo  long  as  the  Spirits  have  a  power  either  to 
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force  them  laterally*  or  to  remove  the  extre¬ 
mity  of  one  from  another,  and  to  make  an 
Interface  between  them,  they  will,  by  their 
circular  motion,  carry  the  nutritious  Particles 
to  one  fide,  and  fix  them  upon  the  filaments  ; 
yet  when  the  Strings  or  fibrils  are  fo  freight, 
and  their  particles  fo  entirely  united,  that  they 
can  no  longer  give  way  to  the  preflure  made 
by  the  Spirits  Rotation,  or  the  nutritious  Par¬ 
ticles,  aded  by  them;  fo  that  there  is  now  no 
poffibility  of  obtaining  any  place,  by  which 
convenience  the  Spirits  may  make  ufe,  and 
have  the  benefit  of  their  rotatory  motion,  to 
carry  the  nutritious  Particles  to  one  fide  of 
that  Line  in  which  they  move;  th zfuccia 
nutritius ,  tho’  it  continues  to  be  afterwards 
fupply’d,  cannot  have  the  liberty  to  lodge 
and  unite,  as  it  did  before  :  for  dill  the  Spi¬ 
rits  naturally  endeavour  to  remove  them,  that 
they  may  neither  flop  their  motion,  nor  alter 
their  tendency.  And  now  they  begin  to  ad 
upon,  and  to  agitate  them  with  their  dired 
motion  ;  which,  inftead  of  driving  them  to, 
and  fixing  them  upon  the  Fibres  and  Strings 
of  the  folid  parts,  will  carry  them  along  in 
the  fmall  paflages  or  Indices,  in  which  they 
move  to  the  extremities  of  thofe  Interfaces 
to  the  habit  of  the  Body,  and  to  feveral  Glands; 
by  fome  of  which  they  are  excerned  and  con¬ 
tinually  fpent.  And  though  the  incidence  of 
Ui  '  *  K  one 
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one  Body,  moving  in  a  {freight  line  upon  an- 
other,  may  be  fuch  as  will  communicate  a 
lateral  motion  to  it  3  yet  where  there  is  no 
fpace  for  the  Body  agitated,  to  move  laterally 
or  obliquely  into,  it  will  neceffarily  lie  under 
the  preffure  of  that  Body  which  moves  it ; 
which  preffure  will  drive  it  along  in  that  paf- 
fage  wherein  they  are  both  moving.  So  the 
Spirits,  though  they  have  a  rotatory  motion; 
yet  as  they  fill  the  fmall  Cavities  in  the  fi¬ 
brous  parts,  and  the  Channels  through  which 
they  move  in  the  Bones,  efpecially  when  the 
Blood  is  in  the  bell  condition,  and  moil  ca¬ 
pable  of  fupplying  a  Nourifhment,  they  can 
no  longer  fallen  any  of  the  nutritious  Juice 
upon  the  fides  of  the  Interfaces,  in  which 
they  flow,  orfufier.it  to  lodge  quietly,  and 
fix  there:  then  the  parts  will  recede,  and  al¬ 
low  fo  much  fpace  as  will  receive  the  nutri¬ 
tious  matter  to  one  fide  of  the  line  of  their 
diredl  motion.  As  fuppofing  a  Ball  exadtly 
fitted  to  the  Cavity  of  a  Tube,  to  be  moving 
from  one  end  towards  the  other,  and  that  it 
likewife  turns  round  its  own  Axis ;  fuppofing 
any  matter  that  is  vifcous  lies  in  the  way  of 
its  diredl  motion,  fo  that  the  one  impinges 
againft  the  other,  and  the  vifcous  Body  ad¬ 
heres  to  that  which  is  in  motion;  it  is  true, 
the  circular  motion  of  the  Ball  will  carry  it 
to  the  fide  of  the  Tube,  but  it  cannot  fix  it 
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there,  fo  as  to  leave  it  behind,  and  proceed 
without  it ;  becaufe  no  manner  of  incidence, 
no  Rotation  can  carry  the  matter  beyond  the 
extenfion,  and  from  under  the  power  of  the 
dired  preffure  of  the  Ball :  fo  that  it  muft 
necelfarily,  when  it  has  by  its  Rotation  car¬ 
ried  it  to  the  ftde,  drive  it  on,  by  its  dired 
motion,  to  that  extremity  of  theTube  towards 
which  it  tends. 

The  account  which  I  have  now  given  of 
the  limitation  of  Accretion,  may  not  only 
fatisfy  us  how  there  comes  to  be  fuch  a  diver- 
lity  in  the  fize  of  Animals  of  a  different  kind, 
and  the  time  which  they  are  allow'd  to  grow 
in :  but  when  daily  obfervation  tells  us,  that 
all  the  Individuals  of  the  fame  Species  are  not 
ftridly  limited  to  the  fame  degree  of  magni¬ 
tude  ;  fome  carry  out  their  dimenfions  far¬ 
ther  than  others  ;  and  fome  ceafe  to  grow 
fooner  than  fome,  this  Hypothefis  will  ferve 
to  explicate  the  caufe  of  the  difference.  And 
the  reafon  of  it  is,  becaufe  the  Fibres  are 
fooner  tenfe,  and  their  proper  Particles  more 
contiguous  to  one  another,  and  infeparable  to 
that  power  which  they  have  to  refift ;  becaufe 
the  Particles  which  constitute  the  bony 
Strings,  are  fooner  entirely  united  at  their 
extremities  in  fome,  than  in  others :  after 
which,  be  it  earlier  or  later,  the  Spirits  come 
to  ad  upon  the  nutritious  Particles  by  their 
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diredt  motion;  upon  which  the  growth  of 
the  Animal  neceffarily  ceafes :  though  for 
the  different  magnitude  of  fome  Individuals* 
it  muft  be  granted,  that  a  more  copious  fup- 
ply  of  the  nutritious  matter,  and  a  greater 
plenty,  and  more  vigorous  a&ivity  of  the 
Spirits  to  difpofe  of  it;  and  to  make  a 
greater  preffure  upon  the  parts,  whilfl  they 
are  capable  of  giving  way,  both  laterally  and 
at  their  extremities,  are  fometimes  the  caufe 
why  fome  are  larger  than  others.  And  I  do 
not  queftion,  but  the  Bones  may  contribute 
fomething  in  their  increafe  to  the  elongation 
of  the  fibrous  Threads,  as  their  growth  does 
infenfibly  ftretch  the  Fibres  which  are  an¬ 
nex’d  to  them. 

As  for  the  defedt  of  Accretion,  which  is 
the  Symptom  of  any  Diftemper  in  Children, 
or  any  perfons  not  adult,  it  feems  commonly 
to  be  from  the  want  of  a  fuccus  nutritius ,  and 
a  dehcience  in  the  quantity  and  vigour  of  the 
Spirits;  befides  that  their  appetite  is  languid, 
their  Diet  fparing,  and  the  motion  of  their 
Spirits  too  flow  and  weak  to  attenuate  the 
nutritive  parts;  the  Ferments,  which  ferve  for 
Opncodtion  andChylification,arefo  depraved, 
that  either  they  do  not  extradt,  or  they  do 
not  form  fuch  Particles  as  are  adapted  to  the 
figure  of  the  Pores  of  the  nutritious  Glan¬ 
dules*  according  as  the  ufe  and  defign  of 
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tliefe  Ferments  are  either  to  work  upon  the 
nutritious  Particles,  fo  as  to  give  them  a  con¬ 
venient  figure,  or  only  to  difpofe  them,  being 
already  conveniently  figurated  for  a  reparation. 

And  thus  much  fhall  ferve  for  the  bufmefs 
of  Accretion.  That  which  comes  next  to  be 
confider’d,  is  Nutrition  :  and  this  I  take  to  be 
rather  a  fupply  of  the  fluid  parts,  and  a  main¬ 
tenance  of  a  plenitude  in  all  the  Pipes  and 
Veffels  of  the  Body]  fuch  a  continual  repa¬ 
ration  of  Spirits,  nutritious  Particles,  and  of 
all  the  humours  in  the  Veffels,  Nerves  and 
Fibres,  as  keeps  their  Interftices  and  Cavities 
replenifh’d,  and  the  parts  themfelves  in  a  due 
temperament :  I  fay,  it  is  rather  this,  than  the 
appofition  of  new  Matter  to  the  folid  parts; 
tho’  I  will  not  deny,  but  fome  Particles  which 
were  joined  to,  and  become  a  portion  of  a  Fi¬ 
bre,  or  any  other  folid  part,  may  be  fometimes 
rubbed  off  and  feparated  from  the  tranflation, 
of  which  there  will  follow  a  vacancy,  or  void 
fpace,  for  entertaining  fome  frefh  nutritious 
Matter :  and  wherever  it  happens,  fo  long  as 
there  are  Spirits,  they  will,  by  their  Rotation, 
immediately  determine  fome  new  Particles  to 
tliofe  vacuities,  to  fupply  the  place  of  thofe 
which  are  removed.  When  the  fibrous  parts 
are  eroded  by  Ulcers,  and  the  Interftices,  in 
which  the  Spirits  move,  and  to  which  the  nu¬ 
tritious  Particles  are  fupplied,  are  fet  open,  fo 
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that  the  Spirits  can  by  their  rotatory  motion 
adt  upon  them,  and  carry  them  to  one  fide  of 
their  direct  motion,  we  find  fuch  a  fup ply  of 
nourifhment  as  repairs  the  lofs,  and  creates  a 
new  Flefh.  Or,  when  a  Bone  is  broken,  it  be¬ 
ing  impofiible  fo  exadtly  to  fet  it,  and  to  bring 
the  two  pieces  fo  dole  together  that  there 
fhall  be  no  preternatural  Interfaces  where  the 
Fradture  was  made,  there  will  be  fome  little 
fpaces  found,  which  will  be  lateral  to  thofe 
Interfaces  in  which  the  Spirits  move,  and  the 
nutritious  Juice  flows,  and  convenient  for  en¬ 
tertaining  that  part  of  the  fuccus  nutritius , 
which  the  Arteries,  that  ferve  for  their  Nou¬ 
rifhment  and  the  nutritious  Glandules  fup- 
p!y>  and  which  the  Rotation  of  the  Spirits 
will  determine  to  thofe  vacuities;  where  be¬ 
ing  lodged  out  of  the  way  of  the  Spirits  di¬ 
redt  motion,  and  of  that  difturbance  which 
their  direct  preffure  mull;  give  it,  it  quietly 
fixes  there,  and  is  united  to  the  part:  and  this 
is  that  which  we  call  a  Callus .  I  fay,  there 
may  be,  and  is  al!  this;  but  we  cannot  reafon- 
ab!y  think,  that  the  fubftance  of  the  folid  parts 
is  always  in  fuch  a  flux,  as  ordinarily  to  fe~ 
cede  and  to  give  way  for  the  fucceffion  and 
appofition  of  new  Nourifhment;  no  not  foas 
to  be  once  univerfally  renewed  in  the  whole 
interval  between  the  Womb  and  the  Grave  ; 
nor  that  the  imminution,  which  appears  in 
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the  folid  parts  of  an  Atrophy,  is  from  the  lofs 
of  their  proper  fubftance,  but  rather  from  a 
fubftdence  of  the  Veflels,  the  drinefs  of  the  Fi¬ 
bres,  or  the  exinanition  of  their  Interftices, 
and  the  emptinefs  of  other  Cavous  and  con¬ 
taining  parts;  all  which,  for  want  of  a  pleni¬ 
tude  to  keep  them  diftended,  and  their  Cavi¬ 
ties  inlarged,  are  contracted ;  fo  that  the  tides 
of  the  Veflels,  and  the  Filaments  between 
which  the  Interftices  are  formed,  which  be¬ 
fore  by  a  fulnefs  of  volatile  and  fluid  Matter 
were  preferved  larger  and  diftended,  come 
nearer  to  one  another,  or  fall  together ;  and 
the  part  whereunto  thofe  Veflels  and  Inter¬ 
ftices  belong,  muft  lofe  fo  much  of  its  breadth 
and  crafiitude  as  proceeded  from  their  fulnefs 
and  diftenfion. 

To  make  our  felves  fenfible  how  the  flefhy 
parts  are  capable  of  fuch  a  fubfidence  as  will 
detract  from  their  thicknefs  and  latitude,  even 
to  a  Mar aj mus ,  we  need  only  conflder  how 
the  whole  Body  is  vafcular.  This  the  moft 
ingenious  Dr.  Tyjin  has  in  fome  Lectures  of 
his,  publickly  aflerted.  And  beftdes  the  Au¬ 
thority  of  fo  curious  an  Anatomift,  thofe  that 
will  be  at  the  pains  of  making  an  enquiry, 
may  make  a  great  ftep  towards  their  fatisfac- 
tion  in  this  matter,  by  their  own  obfervation. 
For  when  any  of  the  Vijcera ,  even  thofe 
which  feem  moft  compaCt  and  free  from  Pores 
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and  Cavities,  are  ftridtly  examin’d,  that  which 
was  formerly  taken  to  be  only  a  Parenchyma , 
or  Mafs  of  congealed  Matter,  appears  to  be 
nothing  but  Veffels  for  the  Motion  and  Con¬ 
veyance,  and  Veficles  or  cavous  Glandules  for 
the  Separation,  with  Cavities  in  fome,  for  the 
reception  of  fome  fluid  Matter;  which  the  in¬ 
defatigable  and  fagacious  Malpighi  has  difco- 
ver’d,  and  fufiiciently  convinc’d  us  of.  And 
wherever  our  Senfes  leave  us  wholly  to  the 
condud:  of  our  Reafon,  we  may  rationally 
think  that  the  ftrudhire  of  the  parts  is  Vaf- 
cular.  for  how  certain  is  it  that  the  Arteries 
are  continued,  where  we  cannot  difcover  their 
Cavities?  Who  queftions,  but  that  the  Nerves 
nave  their  Canaliculi ?  They  that  maintain 
the  motion  of  the  Spirits,  or  a  Jitccus  nervofus 
through  them,  do  implicitly  grant  it.  And  if 
they  have  their  final!  Pipes  whilft  they  are 
Nerves,  there  is  no  reafon  to  think  their  Ca- 
niculi  terminate  when  their  Fibres  are  ex¬ 
panded  in  a  Mufcle,  feeing  the  Fibres  them- 
felves  are  continued.  The  whole  Body  there¬ 
fore  being  Vafcular,  we  need  not  fuppofe  any 
thing  more  than  a  fubfidence  of  the  Veffels, 
to  explain  the  immediate  caufe  of  that  immi- 
nution  of  the  fibrous  parts  which  is  feen  in  an 
Atrophy.  The  Veins  and  Arteries  not  being 
diftended  as  they  ought  to  be ;  the  nervous 
and  fibrous  Channels  not  being  replenifh’d ; 
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the  veficulous  parts,  fuch  as  the  Fat  is  con¬ 
tained  in,  being  empty  and  contracted,  the 
confequence  of  all  this  muft  neceffarily  be  a 
remarkable  alteration  in  fome  dimenfions  of 
the  part  which  they  conftitute. 

The  nature  of  the  humours  and  Spirits,  it 
is  plain  enough,  is  fuch,  that  they  may  be  ea- 
fily  evaporated,  or  fome  other  way  excerned 
out  of  the  Body.  What  quantities  of  them 
are  fometimes  loft  by  Sweats,  and  other  ways 
of  evacuation  ?  And  in  Ulcers,  where  the  Fi- 
brillce  are  eroded,  and  the  Pipes  in  which  the 
Spirits  move,  and  to  which  the  fucciis  nutri - 
this  is  fupply’d  by  the  nutritious  Glandules, 
are  fet  open,  fo  that  both  may  extravafate ; 
what  an  expence  of  the  nutritious  parts,  and 
confequently,  what  a  notorious  defecft  may  we 
obferve  in  Nutrition,  when  the  Ulcers  are 
large  ?  fo  that  we  have  often  an  Atrophy,  not 
only  of  that  particular  part  where  the  Ulcer 
is,  but  even  of  the  whole  Body.  Befides,  the 
nature  of  the  Fat  and  oily  parts,  which  make 
a  confiderable  addition  to  the  extenfion  of  the 
parts  to  which  they  are  fupply’d,  not  only  is 
fuch  that  they  are  capable  of  being  put  into 
a  flux,  or  made  fluid;  but  they  are  actually 
liquid,  whilft  the  natural  heat  of  the  Body 
remains;  fo  that  they  are  eafily  divided  from 
one  another,  and  feparable  from  the  parts 

which  they  lie  contiguous  to,  and  fo  excer- 

nible 


138  Of  Nutrition, 

nible  out  of  the  Body.  And  unlefs  there  be 
a  frefh  fupply,  to  repair  the  lofs  of  that  which  ( 
is  evacuated,  and  did  before  fill  their  final! 
bags,  thefe  V efculce  will  contrad:  themfelves, 
or  fubfide ;  which  is  natural  to  parts  of  their 
Texture  and  Fabrick,  when  they  are  empty; 
and  their  fubfidence  will  detradl  fo  much  from 
any  dirnenfion,  as  the  Matter  which  before 
diftended  them,  added  to  it. 

But  the  fubftance  of  the  folid  parts  is  fuch, 
that  it  can  neither  be  exhaled,  nor  melted 
down  by  any  heat  of  the  Body;  fo  that  if 
they  do  indeed  fufier  an  imminution  in  their 
proper  fubftance,  it  muff  be  by  the  way  of  an 
erofion  ;  and  be  the  injurious  effed:  of  fuch  a 
corrofive  Matter  as  will  diffolve  them,  and  eat 
oft  me  Particles,  the  confequence  of  which 
would  be  Ulcers  in  all  thofe  parts  which  are 
thus  imminifh  d :  and  fuch  a  Corrofive  could 
not  fo  affed:  the  Fibres,  without  the  conjunc¬ 
tion  of  an  intolerable  pain  ;  and  the  torments 
the  Stone  and  Gout  wrould  be  moderate 
and  eafy  to  them,  which  in  a  Confumption 
would  be  univerfal ;  whereas  in  a  Tabes  we 
have  no  fuch  Symptom.  To  which  may  be 
added  another  Argument,  which  feems  to 
prove  againfi  all  contradiction,  that  the  im¬ 
minution  is  not  in  the  folid  parts  ;  which  is, 
from  what  we  cannot  but  obferve  in  the  Bones  | 
in  the  greateft  Confumptions,  that  whilft  o- 

ther 
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ther  parts  are  fincking  and  tabid,  they  are  not 
found  to  lofe  any  thing  of  their  magnitude. 
And  why  fo  ?  Were  there  a  corrofive  humour 
that  eats  away  the  very  fubftance  of  theFlefh, 
where  it  is  affeCted  with  an  Atrophy,  it  would 
prey  as  certainly  and  more  voracioufly  upon 
the  Bones :  for  upon  trial  it  appears,  that  a 
Corrofive,  as  jlquci  fort  is ,  will  foonei  perfect¬ 
ly  diffolve  a  piece  of  a  Bone,  than  the  fame 
quantity  or  weight  of  the  mufcular  Fibres. 
The  reafon  therefore  is,  becaufe  the  Strings  of 
the  Bones  are  more  rigid;  fo  that,  though  the 
Bones  may  be  equal  fufferers  with  the  Fibres, 
that  is,  their  Spirits,  and  nutritious  Juice  may 
be  fubtracted  in  a  Confumption,  as  they  are 
in  other  parts;  yet  ftill  they  keep  the  fame 
pofture  that  they  were  in  before ;  and  being 
uncapable  of  a  fubfidence,  they  aie  not  at¬ 
tended  with  the  fame  fymptom  of  an  evident 
imminution. 

The  lofs  therefore  of  what  is  expended,  be¬ 
ing  in  the  Spirituous,  the  Humorofe  and  Fluid 
parts,  and  Nutrition  being  only  the  reparation 
of  thofe  parts  which  Nature  continually  fuf- 
fers  the  expence  of,  it  follows,  mat  it  is  no 
fuch  thing  ordinarily  as  the  repairing  of  dila¬ 
pidations,  or  the  filling  up  of  breaches  in  the 
folid  or  containing  parts,  but  only  a  fupply  of 
fuch  Matter  as  continues  in  a  Flux,  which 
keeps  them  full,  and  maintains  the  natural 
circumference  of  every  part.  There 
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There  is  one  thing  which  I  promifed  to  do 
under  this  Head ;  and  it  is,  to  anfwer  that  ob¬ 
jection  which  is  levelled  againft  the  Opinion, 
that  the  nutritious  Particles  are  derived  from 
the  Mafs  of  Blood;  and  is  urged  as  an  Argu¬ 
ment,  to  prove  they  are  fupply’d  from  the 
Nerves ;  which  is  taken  from  the  obfervation 
of  an  Atrophy  in  fome  Palfies.  The  ftrength 
of  this  objection  is  wholly  depending  upon  a 
falfe  Notion  about  Nutrition,  to  wit,  that  the 
fubftance  of  the  folid  parts  is  in  fome  meafure 
daily  expended  and  loft ;  and  that  the  Jitccus 
nutritius  is  apponed  and  united  to  the  parts 
in  the  whole  courfe  of  a  Mans  life,  as  in  the 
time  of  Accretion ;  otherways  it  has  not  the 
ftrength,  either  of  an  Objection  one  way,  or 
of  an  Argument  the  other  :  for  if  Nutrition 
be  only  maintaining  the  fulnefs  of  the  Veffels 
which  contain  the  feveral  humours  and  oily 
parts,  and  that  of  the  Cavities,  of  the  Fibres, 
and  an  Atrophy,  be  only  a  fublidence  of  all,  or 
iome  of  thefe ;  the  fublidence,  if  it  were  only 
of  the  Nerves  and  mufcular  Fibres,  fhews  on¬ 
ly  a  defect  of  fomething  to  fill  their  Cavities, 
and  does  not  prove  it  to  be  the  want  particu¬ 
larly  of  a  nutritious  Juice,  when  it  may  be  a 
deficience  of  Spirits  only.  But  we  may  fafely 
grant  the  very  Notion  upon  which  the  Ob¬ 
jection  is  grounded,  to  be  true,  that  nutrition 
is,  what  they  would  fuppofe,  a  Reparation  of 
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the  folid  parts,  without  the  leaft  prejudice  to 
that  Opinion,  that  the  nutritive  parts  are  {ap¬ 
plied  from  the  Mafs  of  Blood,  tho’  they  do 
not  anlwer  the  end  which  they  are  deligned 
for,  in  a  Palfy.  For  altho’  the  Mafs  of  Blood, 
in  which  we  fuppofe  the  nutritive  parts  refide, 
continues  to  Circulate  thro’  any  part  that  is 
Paralytick ;  yet  the  want  of  Spirits  will  have 
this  effedt  to  hinder  the  feparation  of  the  nou- 
rifhment,  when  the  evil  fpreads  it  felf  fo  far 
as  to  affedt  the  Fibres  of  the  nutritious  Glan¬ 
dules  )  for  without  the  Spirits,  the  Fibres  of 
thefe  parts  lofe  their  tone,  and  can  never  be 
kept  tenfe,  nor  the  natural  figure  of  the  glan¬ 
dular  Pores  be  preferved;  which  being  alter’d 
by  the  relaxation  of  the  Fibres  of  the  Glan¬ 
dules,  become  incapable  of  feparating  thofe 
Particles  which  are  adapted  to  the  natural, 
but  difagreeing  from  the  prefent  figure  of 
their  Pores.  And  by  that  account  which  I 
have  given  of  Nutrition,  it  will  be  no  diffi¬ 
cult  thing  to  explain  the  reafon  of  an  evident 
abatement  in  the  natural  magnitude  of  any 
part,  when  it  is  the  conlequence  of  a  Palfy ; 
for  the  Fibres  being  obftrudted,  and  the  in¬ 
flux  of  the  Spirits,  which  ought  to  fill  and  in¬ 
flate  them,  and  the  fupply  of  their  Juccus  nu- 
tritius ,  which,  as  I  have  already  fhewn,  is  na¬ 
turally  fupplied,  tho’  not  apponed  to  the  io- 
iid  parts  after  Accretion  ceafes,  being  hinder’d, 

there 
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there  will  neceffarily  follow  the  lofs  of  fo 
much  of  the  magnitude  of  any  parts,  as  pro¬ 
ceeded  from  that  meafure  of  Spirits,  and  their 
proper  nutritious  Juice,  which  is  now  denied 
to  them.  And  befides  the  fubiidence  in  the 
nervous  Pipes,  there  is  alfo  a  contraction  or 
falling  of  the  Blood- Veffels :  for  the  expan- 
fion  of  ■  the  Particles  of  the  Blood,  and  the 
turgefcence  of  thofe  Veffels,  in  every  part  de¬ 
pending  much  upon  the  motion  and  energy 
of  the  Spirits  flowing  into  it,  it  cannot  be  - 
thought,  tho’  the  Blood  continues  its  influx 
into  any  paralytick  part,  that  the  fanguife- 
rous  Veffels  will  be  lb  much  dilated,  when 
the  obftrudion  and  defed  of  the  Spirits  are 
fo  great,  that  they  ceafe  to  flow  into,  and  give 
an  adivity  to  the  Blood  that  circulates  thro’ 
them,  as  when  it  was  rarified  and  expanded. 
And  this  difference  we  may  find,  efpecially 
in  perfons  that  are  lean,  from  Pleat  and  Cold; 
that  when  the  Hands  are  very  warm,  theVefi- 
fels  are  more  turgid,  and  the  parts  are  plum¬ 
per  and  more  large;  but  when  the  cold  wea¬ 
kens  the  activity  of  the  volatile  Particles,  and 
refills  the  expanfion  of  thofe  which  are  agi¬ 
tated  by  them,  the  parts  leem  as  if  they  had 
fome  degree  of  a  fudden  Atrophy,  and  the 
Skin  becomes  flaccid. 

What 
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What  I  have  faid  of  Accretion  in  general, 
might  be  fufficient  to  explain  the  manner 
how  the  Bones  do  increafe,  and  how  a  Cal¬ 
lus  is  fupplied  to  a  broken  Bone  ;  but  becauie 
I  enter’d  upon  the  conlideration  of  Accretion 
upon  the  account  of  thefe  parts,  I  cannot  but 
fay  fomething  particularly  of  the  manner  of 
their  increafe.  That  they  have  many  Arte¬ 
ries  bellowed,  even  upon  their  moil  folid 
part,  and  deligned  for  their  Nourilhment,  I 
have  already  obferv’d,  and  given  fome  de- 
fcription  of  them.  By  thefe  VelTels  is  con¬ 
veyed  into  them  the  Mafs  of  Blood ;  from 
which  the  Particles,  that  nourilh  them,  are 
feparated  by  Glandules,  feated  in  the  lides  of 
the  arterial  Channels;  which  being  carried 
into  the  Interftices  of  the  Strings  of  the  Bones 
in  which  their  Spirits  move,  will  lie  in  the 
way  of  the  Spirits  motion;  and  thereupon 
are  in  the  manner,  which  I  have  already  ex¬ 
plain’d,  by  their  Rotation  or  circular  motion 
carried  to  the  lides  of  the  Strings,  fo  as  to 
make  a  prelfure  upon  their  Particles.  By  this 
preffure,  made  upon  the  lides  of  them,  fo 
long  as  the  extremities  of  the  bony  Particles 
are  not  united,  they  force  them  to  recede  la¬ 
terally  ;  and  inlinuating  themfelves  between 
their  extremities,  inlarge  the  dillance  between 
them,  and  oblige  them  to  give  way  :  and  fo 

they  obtain  a  fpace,  which  entertains  them 

out 


144  Of  t^>e  Accretion  of  the  Bones. 

out  of  the  way  of  the  Spirits  diredt  motion, 
and  where  they  are  contiguous  to  the  bony 
Particles,  to  which  they  adhere  and  unite. 

Neither  are  we  at  a  lofs  for  Spirits  in  the 
Bones,  to  adt  their  part  in  this  bufinefs,  fince 
they  receive  a  continual  and  plentiful  fupply 
of  them  from  the  Periofleum  by  the  Fibres 
of  which  they  flow  into  the  Interftices  of 
their  Strings,  and  move  in  them  as  their 
Channels,  as  they  did  in  thofe  of  the  Fibres 
in  the  Nerves,  and  all  the  fibrous  parts. 

That  we  may  the  better  underftand  how 
the  Particles  of  the  Bones  are  capable  of  re¬ 
ceding  both  laterally  and  at  their  extremities, 
we  mu  ft  confider  that  the  Bones  of  a  Fcetus 
are  loft,  and  their  parts  at  one  time  eafily  di- 
vifible ;  fo  that  they  will  fenfibly  yield  to  the 
preflure  of  the  Finger.  When  an  Infant  is 
born,  they  have  very  much  of  a  cartilaginous 
Nature,  and  it  is  a  confiderable  time  before 
they  arrive  at  the  perfedt  folidity  of  a  Bone. 
Now  a  Cartilage,  as  I  fhall  further  fhew 
when  I  come  to  difeourfe  of  thofe  parts,  is 
nothing  but  an  imperfedt  Bone ;  or  a  Bone,  in 
which  the  extremities  of  the  Particles  are  not 
united  to  form  continued  Threads^  but  there 
are  final!  Interftices  between  them,  though 
they  are  fo  difpofed  as  to  preferve  the  conti¬ 
nuity  of  the  whole  Cartilage:  and  although, 
when  it  advances  nearer  to  the  true  and  per¬ 
fedt 
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fed  Nature  of  a  Bone,  many  of  them  are 
united;  yet  they  are  not  all  fo,  until  the  Bone 
obtains  its  due  folidity:  fo  that  whilft  the 
Bones  are  cartilaginous,  or  bordering  upon 
the  nature  of  a  Cartilage,  their  Particles  are 
capable  of  receding  both  to  one  fide,  and  at 
their  extremities;  which,  being  moved  by  the 
prefiure  of  the  nutritious  Juice,  driven  againft 
them  by  the  Rotation  of  the  Spirits,  they 
make  room  for  lodging  of  the  Nourifhment 
out  of  the  way  of  the  Spirits  dired  motion. 
Thole  Particles  which  are  driven  againft,  and 
apponed  to  the  fides  of  the  feveral  parts  of 
the  bony  Strings,  increafe  the  thicknefs,  and 
enlarge  the  circumference  of  a  Bone :  thofe 
which  are  forc’d  in  between  their  extremities, 
widen  the  Interftices ;  and  flicking  there,  e- 
longate  every  feries  of  the  bony  Particles,  and 
confequently  the  whole  Bone. 

!  .  But  when  thefe  Particles  come  to  be  united 
at  their  extremities,  that  will  be  the  boundary 
of  their  recedure,  and  limit  the  growth  of  a 
Bone :  tho’  I  fuppofe  likewile  a  lateral  uni- 
j  tion,  yet  the  firft  only  will  neceflarily  prevent 
the  farther  increafe  of  their  craflitude,  as  well 
as  of  their  length,  where  the  Strings  are  con¬ 
tinued  in  the  manner  of  a  Ring,  as  they  are  in 
all  the  Bones.  For  unlefs  the  Spirits  have  a 
power  of  breaking  this  continuity,  they  can 
neither  protrude  nor  elongate  thefe  Strings  ei- 
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ther  on  one  fide  or  the  other*  after  their  Par¬ 
ticles  are  firmly  united.  And  as  they  cannot 
protrude  the  parts  of  a  String*  fo  neither  can 
they  fix  any  part  of  the  nutritious  Juice  upon 
them*  becaufe  fo  long  as  it  is  in  the  Interfaces, 
it  mull  be  difturbed  and  propelled  by  their  di- 
red:  motion ;  which  may  probably  drive  it  on 
till  it  comes  into  fome  way  which  leads  it  to 
an  evacuation.  I  do  think  too*  that  the  Pc~ 
riofteum ,  which  I  have  already  difcourfed  of, 
does*  as  I  then  fuppofed,  help  to  prefcribe  li¬ 
mits  to  the  increafe  of  thefe  folid  parts,  when 
its  growth  and  extenfion  ceafe.  But  fuppofe 
that  none  of  the  bony  Strings  were  fo  united 
as  to  become  annular  %  I  mean  to  be  conti¬ 
nued  in  the  manner,  tho*  not  in  the  figure  of 
a  Ring,  nor  any  oppofition  made  to  their  re- 
cedure  by  the  P enojleum  $  yet  the  Bones,  and 
the  parts  which  they  confift  of,  being  of  a 
fixd  and  quiet  nature,  contrary  to  that  of  the 
Spirits  and  all  adive  Particles,  fo  long  indeed 
as  the  prdfure  of  th t  fuccus  nutritius  from  the 
Rotatory  motion  of  the  Spirits  is  fo  ftrong 
and  violent  as  to  exceed  and  overpower  the  \ 
quietude  and  fixity  in  thofe  parts,  it  will  ob¬ 
lige  them  to  recede ;  but  when  they  come  to  i 
an  (equilibrium ,  that  the  degree  of  quiefcence 
in  thefe  folid  parts  anfwers  exadly  to  the  power  1 
vi  the  Spirits  motion,  much  more  if  it  ex-  j 
ceeds  it,  the  fixed  Particles  of  the  Bones  will  j 
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begin  to  ftand  their  ground :  ana  none  can 
without  abfurdity  fuppofe  they  Ihould  be 
moved  and  protruded  by  that  force  which 
they  are  able  to  refill. 

What  I  have  faid  of  Nutrition  in  general, 
I  may  confidently  affirm  of  that  of  the  Bones, 
that  it  is  not  ordinarily  a  reparation  of  their 
fubftance  or  folid  part,  or  the  fuccefiion  of 
new  Particles  to  any  that  are  deftroy’d  and 
expended  after  they  are  affimilated :  for  the 
Particles  of  thefe  folid  parts  are  fo  fixed  and 
firmly  united  after  the  time  of  their  Accre¬ 
tion,  that  their  Nature  will  not  give  us  leave 
to  think  they  are  capable  of  fuch  a  flux  as  is 
neceffiary  to  fuch  a  change  and  lucceffion  of 
Matter  >  fo  that  their  Nutrition  is  no  more 
than  a  conftant  fupply  of  Blood  to  their  fan- 
guiferous  Vefifels  of  Spirits,  to  the  Interftices 
of  their  Strings,  and  of  their  nutritious  juices 
which  when  a  Bone  is  broken,  or  deprived  of 
part  of  any  of  its  Lamtn<%>  though  it  be  alter 
the  time  of  Accretion,  is  upon  thefe  occafions 
employ’d  and  apponed  in  the  fame  manner  as 
it  was  when  it  gave  an  increafe  to  thefe  parts; 
it  is  carried  by  the  Rotation  of  the  Spirits  to 
thofe  Interftices  and  defective  parts,  where  a 
Callus  or  bony  fubitance  is  neceflary  to  knit 
the  pieces  which  are  fractur’d,  or  to  fupply 
what  is  loft  by  Trapaning  or  Exfoliation, 
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From  that  Hypothefis,  by  which  I  have 
endeavour’d  to  explain  the  manner  of  the 
Bones  Accretion,  we  may,  as  I  humbly  con¬ 
ceive,  be  able,  rationally  to  account  for  the 
Symptoms  which  we  obferve  in  thefe  parts 
in  the  Rickets,  and  for  the  Gummata ,  which 
often  appear  in  the  French  Difeafe, 

The  Symptoms  which  attend  fome  of  the 
Bones  in  the  Rickets,  are  an  Incurvation,  a 
knottinefs  and  protuberance  at  their  ends. 
The  ingenious  Dr.  Mayo  has  endeavour’d  to 
give  us  the  reafons  of  the  obliquity  of  fome 
of  the  Bones  in  this  Diltemper,  by  fuppofing 
a  difproportionate  growth  in  the  Bones,  and 
the  Mufcles  which  are  affix’d  to  them ;  that 
the  nervous  and  mufcular  parts,  for  want  of 
a  S  ufficient  quantity  of  a  J'uccus  nervofus ,  which 
he  conceives  to  be  necelfary  to  their  Accre¬ 
tion,  have  not  that  addition  made  to  their  1 
dimenlions  in  this  cafe,  which  they  ought  to  1 
have;  whereby  they  fall  Ihort  of  that  length 
which  ffiould  give  them  a  proportion  to  the 
reft  of  the  parts,  and  which  a  natural  Accre¬ 
tion  would  have  procured ;  but  all  this  while 
he  would  have  the  Bones  to  be  nourilhed, 
and  to  increafe  no  lefs  in  Rickety,  than  in 
Healthful  and  thriving  Children.  Biit  as  it 
does  not  appear  that  there  is  any  fuch  reafon 
for  this  afte&ion  of  the  Bones,  fo  if  we  fhould 
fuppofe  the  inequality  which  is  in  the  diftri- 
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bution  of  the  nourifhment  in  this  cafe,  to  be 
between  the  Bones  and  the  Mufcles,  and  not 
between  feveral  parts  of  the  fame  Bone  ;  yet 
it  would  do  us  but  little  fervice  in  explaining 
the  reafon  of  the  Bones  obliquity;  neither 
would  their  Incurvation  follow  upon  what  he 
fuppofes.  The  ingenious  Author's  Notion  is 
this,  that  the  Mufcles,  as  I  have  faid,  from 
a  defedt  of  a  nervous  Juice,  neceflary  to  their 
Nutrition,  are  not  nourifh’d  and  extended  as 
they  ought  to  be ;  but  the  Bones,  from  whence 
they  have  their  origination,  and  which  their 
Tendons  are  inferted  into,  inlarge  their  di~ 
menfions.  Now  the  origination  and  termina¬ 
tion  of  the  Mufcles  hindering  thofe  bony 
parts  which  lie  within  thefe  bounds,  from 
extending  their  length  in  a  right  Line,  that 
growth  and  addition  which  make  them  ex¬ 
ceed  the  length  of  their  Mufcles,  will  alter 
their  figure,  and  incline  them  ,to  that  of  a 
Bow :  as  it  is  certain,  if  any  Line  be  elon¬ 
gated,  whilfl  the  extremities  are  fixed  with¬ 
in  the  fame  bounds,  it  will  neceflarily  of  a 
ftreight  Line  become  oblique.  This  indeed 
might  folve  the  Phenomenon,  if  the  origina¬ 
tion  of  a  Mufcle  were  from,  and  the  inier- 
tion  of  it,  into  the  fame  Bone.  But  this  is 
evident,  that  as  the  Mufcles  are  defigned  for 
Motion,  fo  between  their  beginning  and  the 

infertion  of  their  Tendon,  Nature  has,  to 
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make  the  part  moveable,  formed  an  Articu¬ 
lation  ;  fo  that  the  brevity  and  ftreightnefs  of 
the  Mufcles  would  bend  the  Joint,  and  not 
produce  an  obliquity  in  the  two  Bones  which 
are  articulated,  or  in  any  of  them.  So  long 
as  there  is  an  Articulation  between  thofe  two 
extreme  parts,  which  he  would  fuppofe  to  be 
fixed  by  the  beginning  and  Tendon  of  a  Muf- 
c!e;  and  that  part  where  the  infertion  is,  be¬ 
ing  not  only  capable,  but  apt  to  be  attraded 
towards  the  other :  where  the  origination  is 
upon  the  preternatural  fhortnefs  of  the  Muf¬ 
cles,  juft  as  it  is  in  muicular  motion:  where 
there  is  a  contradion  of  the  mufcular  Fi¬ 
bres,  and  their  length  is  not  equal  to  the  di¬ 
stance  which  is  between  their  beginning  and 
infertion,  when  the  Bone,  which  they  move, 
is  extended ;  there  will  follow  an  alteration  in 
their  pofture,  but  no  one  of  them  will  be  ob¬ 
liged  to  alter  its  figure.  Are  not  the  Mufcles, 
when  they  move  any  part,  fo  fhortned  as  to  put 
a  ftrefs  upon  the  Bones,  and  to  bring  that  part 
of  a  Bone,  which  they  are  inferted  into,  to¬ 
wards  their  origination  ?  and  what  do  we  find 
is  the  effed  of  this  abbreviation  5  have  we  an 
obliquity  following  in  the  Bones  themfelves  ? 
No  fiich  thing;  but  only  a  flexure  at  the 
Joint.  The  example  he  gives  us  of  a  young 
and  thrifty  Tree,  that  has,  whilft  it  is  grow- 
ing,  the  end  of  a  Chord  fixed  to  it,  the  one 

in 
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In  the  fuperior  part,  and  the  other  below,  fo 
that  the  String  is  extended  to  its  full  length ; 
but  the  Tree  at  firft  not  at  all  inclined,  is  not 
Parallel.  There  is  no  doubt  of  this ;  and  it 
is  demonftrable,  that  the  Tree,  which  re- 
ceives  its  Nourifhment,  and  is  extended  in  its 
length,  when  it  cannot  carry  either  of  thofe 
extreme  parts,  to  which  the  Chord,  that  is 
not  equally  elongated,  is  fixed,  beyond  thofe 
limits  which  were  fet,  before  it  had  this  in- 
creafe :  that  is,  it  is  uncapable  of  an  elonga¬ 
tion  in  a  dired  Line ;  whatever  is  added  to 
the  length  of  it,  mull  be  out  of  a  (height 
Line,  and  give  the  Tree  the  obliquity  and  fi¬ 
gure  of  a  Bow.  But  we  mud  confider  that 
this  is  one  Stick,  one  continued  Body,  which 
has  no  Articulations  which  if  we  fuppofed  it 
to  have,  the  flexure  would  be  only  at  that 
Joint,  and  fo  all  the  other  parts  between 
the  Ligatures  would  preferve  their  reditude 


and  firft  figure. 

Dr.  GliJJons  Hypothefis,  methmks,  feems 
to  be  more  rational ;  that  the  inequality  and 
difproportion  of  Nourifhment  lies  between  fe- 
veral  parts  of  the  Bone,  which  is  thus  affect¬ 
ed:  that  the  nutritious  Particles  are  plenti¬ 
fully  fupplied  on  one  fide,  whilft  on  1 the  op- 
pofite  fide  the  Bone  wants  its  due  Nourim- 
ment j  the  neceffary  confequence  of  which 

will  be  an  Incurvation,  find  the  Bone  will  be 

L  4  reduced 
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reduced  to  the  figure  of  a  Bow,  whofe  Con¬ 
vex  will  be  on  that  part  which  is  duly  nou- 
rifhed,  and  the  Concave  on  that  fide  where 
the  nutritious  Juice  is  not  proportionably  ap- 
poned.  This  he  proves  will  be  the  effect  of 
an  unequal  Nourishment  in  the  Bone  it  felfj 
by  an  inftance  he  gives.  £  Let  there  be  a  Pil- 

*  lar,  fays  he,  raifed  with  three  Stones,  lying 

*  one  upon  another :  let  us  fiippofe  it  to  be 
€  fuch  as  is  perpendicularly  ftreight  on  every 

fide,  and  of  the  fame  height $  if  therefore 
we  put  in  aWedge  on  the  right  fide  between 
the  uppermoft  and  the  middle  Stones,  the 
higheft  Stone  will  be  inclined  towards  the 
c  left  hand,  and  the  Pillar  will  be  raffed 

*  higher  on  that  fide  where  the  Wedge  is 
di  iven  in,  than  it  is  on  the  oppofite  part : 
like  wile  if  we  drive  in  a  Wedge  between 
the  middle  Stone  and  that  which  is  the  Ba- 

8  fis>  °n  the  fame  fide,  the  pillar  will  yet  be 
more  inclin  d,  and  ftand  bending  towards 
the  left  hand  :  and  the  more  Stones  it  con- 
^  fills  of,  if  a  Wedge  be  put  in  between  every 
two  of  them,  on  the  fame  fide,  fo  much  the 
\  grater  will  the  obliquity  be  in  the  whole  ; 

■  that  the  Stones  will  no  longer  make  an 

eredt  Pillar,  but  reprefent  part  of  an  Arch^ 

as  he  has  exprefs  cl  it  by  a  Figure.  It  is  true 
every  Stone  that  is  thus  raffed,  will  with  that 
which  it  immediately  refts  upon.,  make  an  An- 
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gle  on  that  part  towards  which  it  inclines; 
whereas  there  are  no  fuch  Angles  in  thefe 
incurvated  Bones.  But  the  reafon  of  the  dif¬ 
ference  will  appear,  if  we  confider  what  he 
farther  fays :  That  the  Nutrition,  which  on 
one  fide  is  mod:  conliderable,  is  there  in  a 
manner  equally  performed  in  all  the  length 
of  it;  and  from  this  equal  Nutrition  the  In¬ 
curvation  of  the  Bone  will  make  exactly  a 
part  of  a  Circle,  without  any  Angles. 

We  will  fee  how  this  notion  may  be  farther 
explained  by  that  account  which  I  have  given 
of  the  manner  of  the  Bones  Accretion.  Much 
of  the  difference  between  a  Bone  and  a  Carti¬ 
lage,  I  then  obferved,  to  confift  in  this,  that 
in  one,  to  wit,  the  Bone,  the  Particles  are  at 
their  extremities,  which  lie  oppofite  to  one 
another  in  every  feries,  united  in  the  whole 
length  of  it,  fo  as  to  form  continued  Strings; 
whereas  in  the  other  the  Particles  are  fo  far 
from  this,  that  there  are  minute  Interftices 
between  their  extremities.  Whilft  therefore 
the  Bones  border  upon  the  Nature  and  Con- 
ftitution  of  a  Cartilage,  as  they  do  in  young 
Children,  the  extremities  of  their  Particles 
are  capable  of  being  removed  and  fet  at  a 
greater  diftance  from  one  another,  and  will 
admit  between  them  the  nutritious  Parti¬ 
cles  like  fo  many  Wedges  driven  in  between 
the  Stones  of  a  Pillar :  and  where  the  fupply 
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of  the  nutritious  Juice  is  moft  plentiful,  and 
the  quantity  of  the  Spirits,  which  forces  the 
nourifhing  Particles  into  them,  is  greateft,  and 
their  preffure  ftrongeft,  there  the  Particles  of 
the  Bone  will  be  obliged  to  recede  fartheft : 
the  confequence  of  which  will  be  a  more  con¬ 
siderable  elongation  of  every  feries  on  that 
fide ;  when  on  the  other,  if  there  be  any  de- 
fed  of  the  nutritious  Juice,  and  the  adivity 
of  the  Spirits  be  more  languid,  the  extremities 
of  the  bony  Particles  will  not  recede  to  the 
fame  degree,  nor  the  Accretion  of  that  part 
proceed  with  an  equal  pace.  And  thus  one 
fide  comes  to  be  fhorter  than  the  other ;  and 
that  part  which  is  moft  extended  in  its  length, 
will  incline  the  Bone  towards  the  contrary 
fide,  and  reduce  it  to  a  figure  of  a  Bow. 

But  altho’  this  account  does  fairly  explain 
the  reafon  of  the  Incurvation  of  the  Bones  in 
the  Rickets ;  yet  I  do  not  think  that  the  dif- 
proportionate  quantity  of  the  Nourifhment 
which  is  fupplied,  and  the  unequal  influence 
of  the  Spirits  are  the  true  caufes,  why  one 
part  of  a  Bone  is  nourifh’d  more  than  another  j 
but^I  take  it  to  be  rather  from  feme  difference 
in  the  nature  of  feveral  parts  of  a  Bone  :  in 
one  it  puts  off  the  form  and  temper  of  a  Car¬ 
tilage,  more  and  fooner  than  it  does  in  others  t 
and  if  the  Particles  happen  to  be  united  and 
to  form  continued  Strings,  that  they  are  not 

fo  • 
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fo  capable  of  receding  and  ready  to  make 
room  for  the  entertaining  of  the  nutritious 
Particles,  out  of  the  way  of  the  Spirits  diredt 
motion,  fooner  on  one  fide  than  on  the  other; 
that  is,  the  part  is  there  more  hafty  in  its  ten¬ 
dency  towards  the  perfedt  nature  and  folidity 
of  a  Bone,  fo  that  the  Spirits  and  nutritious 
Juice,  tho’  their  quantity  and  preffure  be  e- 
qual  on  every  fide,  cannot  oblige  the  Parti¬ 
cles  equally  to  recede;  then  will  the  Accre¬ 
tion  of  the  Bone  ceafe  on  one  fide,  or  pro¬ 
ceed  llowly,  if  fome  of  the  Particles  remain 
difunited  at  their  extremities,  whilfl  it  is  car¬ 
ried  on  more  effedtually  and  evidently  on  the 
other:  which  may  be  more  fully  explained 
and  underftood  by  what  I  have  faid  of  the 
reafon,  why  Accretion  ceafes  in  grown  Ani¬ 
mals.  I  muft  confefs,  I  never  had  an  oppor¬ 
tunity  to  examine  the  Bones  of  any  rickety 
Children :  however,  I  am  ftrongly  perfwaded, 
if  any  inquiry  be  made  into  them  which  are 
incur vated,  the  Concave  part  will  be  found 
to  be  more  folid,  and  like  the  perfedt  Bone  of 
an  adult  perfon ;  and  the  nature  of  the  Com 
vex,  more  agreeable  to  the  age  of  the  Child 
to  whom  it  did  belong.  And  this  we  may 
conclude  from  the  nature  of  thole  Oils  which 
we  make  ufe  of  externally  to  the  part  affedteci 
in  this  diftemper,  which  are  emollient  and 

relaxing;  fuch  as  are  apt  to  loofen  the  ex  t  r  e- 
®  mities 
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cities  of  the  Particles,  to  dilfolve  that  union, 
that  continuity  of  them,  which  makes  the 
Strings  more  firm  and  rigid  5  at  leaft  to  weaken 
k  fo,  that  the  power  of  the  Spirits,  and  the 
preffure  of  the  nutritious  juice,  aded  by  them, 
may  be  able  to  dilfolve  it,  and  make  the  Par* 
tides  capable  of  receding  at  their  extremities, 
which  is  necefiarv  in  the  elongation  of  a  Bone* 
And  fo  the  reafon  is  obvious,  why  thefe  ex¬ 
ternal  remedies  are  to  be  applied  to  the  Con¬ 
cave  part  of  the  Bone,  when  it  is  incurvated; 
which  is,  where  the  extremities  of  the  Parti¬ 
cles  are  united,  and  not  difpofed  to  recede,  and 
to  receive  any  part  of  the  nutritious  Juice  out 
of  the  way  of  the  Spirits  dired  ‘  motion ; 
which  every  good  W oman,  that  pretends  to 
cure  the  Rickets,  obferves  to  do, 

from  this fuppolition,  that  the  InterfHces 
between  the  cxti  entities  of  the  bony  parti¬ 
cles,  and  the  liberty  they  have  to  recede  upon 
the  prefiui  e  of  th e  juccus  nutritius ,  are  that 
which  makes  the  Bones  capable  of  an  in- 
creafe,  we  may  account  for  the  preternatural 
increafe  and  knottinefs  of  the  ends  of  fome 
Bones :  ror  in  Children,  at  firft,  the  extremi¬ 
ties  of  the  articulated  Bones  are  but  tender 
Cartilages,  and  fome  of  them,  as  thofe  of  the 
Wrifi,  wholly  Cartilaginous ;  and  not  only 
fo>  but  that  medullary  Oil  and  mucilage 
which  are  fupplied  to,  which  lubricate  and 

xnoiftei* 
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moiften  thofe  parts  that  are  found  to  be 
thus  nodous,  keep  their  Particles  lax,  and  pre¬ 
vent  their  natural  tendency  to  a  union :  as  we 
fee  this  mixture  even  in  grown  perfons  has  fo 
far  the  fame  effedt  upon  thefe  parts,  that  they 
never  obtain  fo  great  a  folidity,  as  is  in  thofe 
parts  of  the  articulated  Bones  which  are  never 
moiften’d  with  the  mucilage.  In  young  Chil¬ 
dren  therefore,  where  thefe  parts  of  the  Bones 
are  naturally  foft,  and  the  extremities  of  the 
Particles  are  kept  more  lax  and  longer  dis¬ 
united  by  a  moift  and  mucilaginous  Matter, 
than  the  other  parts  of  them,  there  is  lome- 
times,  as  in  thefe  rickety  cafes,  a  preterna¬ 
tural  laxnefs,  and  a  greater  indifpofition  in 
the  Particles  to  unite,  and  confequently  a 
weaker  oppofition  to  the  preffure  of  the  nu¬ 
tritious  Juice;  whereupon  they  are  protruded 
in  an  extraordinary  manner,  and  give  way 
for  the  entertainment  of  a  greater  quantity 
of  the  fuccus  nutritius  than  what  is  necelfary 
for  their  regular  and  natural  increafe. 

For  the  Gummata ,  or  Nodes,  which  appear 
upon  the  Bones  in  the  Lues  Venerea ,  fince  by 
a  long  continuance,  and  their  induration, 
they  take  upon  them  the  nature  of  a  bony 
fubftance,  it  is  not  to  be  doubted  but  that 
they  are  produced  from  the  Juccus  nutritius 
of  the  Bones,  as  their  material  caufe,  which 

is  extravafated  and  call  out  upon  their  fu- 

perficies; 
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perficies;  where  it  adheres,  and  produces  & 
preternatural  excrefcence.  The  nutritious 
Juice,  after  it  is  feparated  from  the  Mafs  of 
Blood,  comes  to  flow  in  the  Interfaces  of  the 
bony  Strings :  fo  long  as  thefe  Channels  are 
entire,  and  have  no  breach  in  all  their  courfe, 
the  nutritious  Particles  are,  as  it  were,  kept 
within  theit  Banks ;  but  when  the  continuity 
of  the  Strings  is  broken  by  the  leaf!  preterna¬ 
tural  foramen,  then  the  nutritious  Juice  finds 
a  paflage  to  flow  out  at :  and  when  any  parts 
of  it  come  to  be  oppofite  to  it,  the  Rotation  of 
the  Spirits  will  Carry  them  into  it,  and  by  the 
fucceflion  and  preflure  of  one  Particle  upon 
another,  they  are  driven  out  of  the  Bone  1 
where  lying  out  from  the  Line  of  the  Spirits 
direft  motion,  their  vifcous  nature  difpofes 
them  to  adhere,  and  they  generate  a  fubftance 
lih;e  that  of  the  part  which  they  are  fit  to 
nourifh.  So  we  find,  when  the  Fibres  lofe 
their  continuity,  and  the  fmall  Channels  in 
which  the  Spirits  move,  and  where  their  nu~ 
tntious  Juice  flows,  have  any  preternatural 
avenues  \  whether  it  be  by  the  Knife,  as  in  IF 
fines,  that  are  cut 5  or  by  the  Corrofion  of  fome 
fharp  and  ulcerous  Matter,  that  the  nutritious 
parts  contain’d  in  them,  are  thrown  into  thofe 
foramina  and  Cavities,  to  repair  the  lofsof 
what  is  deftroyed,  and  to  reftore  the  natural 
continuity  of  the  Strings  which  are  corroded : 

and 


Of  Venereal  Nodes  in  the  Bones,  igg 

and  even  where  the  cafe  is  fo  ill  that  there  is  no 
difpofition  to  heal ;  yet  often  we  are  fenlible  of 
the  extravafation  of  the  Juccus  nutritius  from 
the  fungous  Flefh  that  arifes,  Now  the  vene- 
nofe  Particles  which  affedt  the  Blood  in  the 
French  Difeafe,  are  both  fubtle  and  acrious ; 
which,  when  they  are  fcatter’d  through  the 
whole  fanguineous  Mafs,  will  be  apt  to  attend 
any  humour  that  is  feparated  from  it,  being 
by  reafon  of  their  fubtility  capable  of  entring 
the  Glandules  of  any  part.  For  although  the 
Pores  of  diverfe  Glandules  are  differently  fir 
gurated,  yet  this  will  not  neceffitate  thefe 
Particles  to  be  feparated  by  thofe  of  one  fort, 
becaufe  they  are  fo  minute  and  fubtle  as  to 
penetrate  thofe  Pores  which  are  of  a  dif¬ 
ferent  figure.  And  thus  fubtle  we  find  the 
malignant  Particles  in  the  Lues  Venerea  to 
be,  when  they  are  difcharged  by  feverai 
Glands :  fometimes  they  infinuate  themfelves 
into  the  Salivatory,  the  Urinary,  the  Pulmo¬ 
nary,  the  nutritious  Glandules  of  the  Fibrous 
parts,  and  raife  feverai  Symptoms  where  they 
are  feparated  and  depolited.  And  as  the  ner¬ 
vous  Threads  are  fometimes  corroded,  and 
the  nutritious  Juice,  extravafated  out  of  their 
Interlaces,  produces  Caruncles  in  the  fibrous 
parts ;  fo  the  fame  morbifick  Particles,  when 
they  penetrate  the  Pores  of  the  nutritious 
Glandules  in  the  Bones,  are  mingled  and  con¬ 
founded 
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founded  with  the  Nourifhment  in  the  Inter¬ 
faces  j  where  by  the  means  of  their  fubtility 
being  arrived,  by  their  acrimony  they  cor¬ 
rode  fome  of  the  Strings,  fo  as  to  eat  fmall 
paflages  in  the  fides  of  their  Interftices;  which 
when  they  reach  the  fuperhcies,  are  a  way 
for  the  efflux  of  the  nouriffling  parts ;  which 
by  the  power  of  the  Spirits  rotatory  motion 
are  carried  into  them,  and  by  the  preffure  of 
fuch  as  fucceed  them,  are  driven  to  the  fu-  ?  j 
perficies ;  where  they  concrete  and  produce 
an  excrefcence,  which  reprefents  the  nature 
of  the  part  which  they  are  proper  for  the 
Nourifhment  of. 


The 
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HE  Cavities,  which  Nature  has 
formed  within  the  Bones,  are 
neither  empty  and  ufelefs  va¬ 
cancies,  nor  filed  with  Lum¬ 
ber  and  contemptible  matter, 
but  convenient  Repofitories  for  a  curious  and 
refined  fubftance,  neceffary  for  the  fervice  of 
thofe  parts  that  contain  it,  which  is  called 
the  Marrow,  The  nature  of  the  Matter 
which  is  here  feparated  and  depofited,  and  im¬ 
mediately  ferviceable  to  the  Bones,  is  wholly 
oleaginous.  However,  the  whole  Mafs  or  Bo- 

M  dy 
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dy  of  the  Medulla  confifts  of  feveral  parts,  to 
wit,  of  Blood-Veflels,  both  Veins  and  Arte-* 
ries,  of  Glandules,  and  containing  parts,  and 
the  oily  Matter  which  is  contained  in  them. 

It  has  Blood-  Veflels,  proper  to  it  felf.  The 
Artery  is  fometimes  fingle ;  fometimes  there 
are  two  or  three,  and  in  feme  Bones,  as  par¬ 
ticularly  in  fome  of  the  Ribs,  they  exceed  that 
number,  having  every  one  of  them  a  diftindt 
Foremen  formed  in  the  lide  of  the  Bone  for 
their  paffage  into  the  Cavities.  It  paffes  thro8 
thefe  Foramina  without  any  division  or  ra¬ 
mification  :  for  I  could  never  obferve  that 
any  of  them  fent  forth  any  Twigs  into  the 
fuhftance  of  the  Bone  for  its  Nouriihment3 
but  were  defigned  folely  for  the  Marrow., 
After  it  comes  into  the  large  Cavity,  or  into 
the  leffer  Caverns,  when  the  Bones  are  fpon- 
gious,  it  is  commonly  divided  into  two;  one 
afcending  towards  one  extremity,  and  the  o- 
ther  defcending  towards  the  other;  both  of 
which,  in  their  whole  tendency,  are  fo  rami¬ 
fied  as  to  give  a  Twig  to  every  Veficle  that 
performs  the  office  of  a  Glandule.  Though  I 
have  with  a  Glafs  difcerned  feveral  minute 
Blood-Veffels  belonging  to  a  fingle  Bag;  yet 
1  cannot  fay  I  have  been  able  to  obferve  that 
every  Veficle  has  a  Blood-Veflel ;  neither  do  I 
think  it  nas :  for  there  being  a  communication 
between  theVeficles  by  Pores,  as  I  fhall  after¬ 
wards 
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Wards  fhew,  there  may  be  a  fupply  of  the  me¬ 
dullary  Oil,  to  fill  thofe  which  have  not  Blood- 
VefTels  of  their  own  in  order  to  fupply  fuch  oi¬ 
ly  parts,  and  do  not  feparate  them  themfelves. 

As  for  the  Veins,  they  run  from  the  termi¬ 
nation  of  the  Arteries,  fome  all  along  within 
the  Marrow  to  the  Foramen ,  thro’  which  the 
Artery  enters,  and  fall  into  one  large  Channel, 
which  pafles  thro3  the  fame  Foramen ;  others 
tend  to  the  fuperficies  of  the  Marrow,  where¬ 
of  fome,  which  are  minute,  I  have  obferv’d 
to  pafs  immediately  thro’  the  Membrane,  and 
to  penetrate  into  the  fide  of  the  Bone;  which 
we  muff  fuppofe  to  difcharge  the  ml  elves  ei¬ 
ther  into  fome  Vein  of  the  Periojieum ,  if  they 
proceed  fo  far,  or  into  lome  of  them  which 
are  in  the  fubftance  of  the  Bone,  and  belong 
to  the  nutritious  Arteries;  others  run  upon 
the  fuperficies  of  the  Marrow,  between  that 
and  the  Membrane,  which  fall  at  laft  into 
that  larger  Veffel  which  paffesout  by  the  Fo¬ 
ramen  of  the  Artery.  Where  there  are  two 
or  more  confpicuous  paffages,  it  is  probable 
that  fometimes  the  Vein  may  pais  fingly  thro" 
one,  and  the  Artery  thro’  the  other;  though 
I  have  not  yet  obferv’d  it  to  be  lo. 

The  Secretory  Organs  are  imall  veficulous 
Glandules,  which  I  take  to  be  likewife  con-* 
taining  parts,  and  continually  kept  full  by  the 
Oil  which  they  themfelves  feparate ;  which, 
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before  I  give  an  account  of,  I  flhall  take  no¬ 
tice  of  a  common  containing  part,  inverting 
the  whole  Medulla .  The  oily  therefore,  the 
veficulous  and  vafcular  parts  of  the  Marrow, 
are  all  contained  in  one  common,  moft  thin 
and  tender  Membrane,  tranfparent  as  Glafs, 
which  inverts  that  part  which  lies  in  the  bo¬ 
ny  cells,  as  well  as  that  which  fills  the  larger 
Cavities.  The  origin  of  this  Membrane  is 
certainly  from  the  Blood- Veflels :  for  here 
we  have  nothing  elfe;  no  other  Membrane, 
x  no  Nerves,  no  tendinous  or  mufcular  Fibres, 
from  whence  we  can  fuppofe  it  to  be  deriv’d* 
Neither  do  1  think  it  is  from  all  the  Blood- 
Veflels,  but  only  from  the  Arteries;  nor  from 
all  the  Coats  of  an  Artery,  but  from  the  ex¬ 
terior  only  :  that  it  is  an  expanfion  and  an  e~ 
longation  of  the  Fibres  of  this  Coat,  It  is  fo 
thin,  that  it  does  not  feem  to  be  made  of  the 
Fibres  of  more ;  neither  have  I  been  able  to 
obferve  that  it  is  divifible  like  the  feveral 
Coats  of  an  Artery,  or  that  it  has  the  leaft  re- 
femblance  to  any  other  than  that  I  mention’d, 
but  it  is  plainly  a  Reticulum  or  fine  Net,  like 
the  Texture  of  that.  It  feems  in  many  places 
to  be  red,  as  if  it  had  a  great  number  of 
Blood-Veflels  ;  but  this  is  not  occafion’d  by 
Veflels,  or  Blood  of  its  own,  but  fome  of  the 
medullary  Veins  running  upon  the  fuperficies 
pf  the  Marrow  which  lies  under  it,  by  reafon 
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of  its  tranfparency  make  it  feem  to  retain 
that  colour,  which  it  only  tranfmits.  I  do 
confefs,  I  have  not  been  always  able,  when 
I  have  endeavour'd  it,  to  feparate  the  Mem¬ 
brane  from  the  Veflels  which  communicated 
that  colour  to  it :  for  efpecially  where  the 
Marrow  is  foft,  they  will  rife  with  the  Mem¬ 
brane,  when  it  is  feparated  from  the  Medulla , 
and  it  is  no  wonder  when  it  is  propagated 
from  fome  of  the  Blood- Veilels,  fo  that  txiere 
is  a  connexion;  and  the  implication  ox  thefc 
with  others,  will  make  them  rile  together, 
and  it  is  fo  tender,  that  it  is  almoft  impofiible 
to  divide  them  afterwards.  But  I  have  fo  of¬ 
ten  feparated  them  in  that  part  of  the  Manow 
which  has  been  more  indurated,  and  after¬ 
wards  viewed  the  Veffels  upon  the  fuperficies 
of  the  Marrow,  as  to  be  certain  that  they  are 
not  a  part  of  the  Membrane,  but  only  fubja™ 
cent,  and  fo  give  it  their  own  colour ;  as  any 
Opace  Body  will  do  to  that  which  is  diapho- 

nous,  when  it  lies  behind  it. 

This  Membrane  adheres  to  the  Bone,  not 
only  by  thofe  fmall  Veins  which  are  conti¬ 
nued  from  one  into  the  other,  but  likewife 
by  infinuating  it  felf  into  the  tranfverfe  Pores 
of  the  firll  internal  Lamella  and  that,  as  I 
fuppofe,  for  the  better  paffage  of  the  medul¬ 
lary  Oil  through  one  into  the  other .  T.  nis  is 

certain  that  it  has  Pores,  by  wnich  the  Oil 

M  o  flows- 
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flows  thro'  it  into  the  Bone  it  felf,  which  it  is 
reafonable  to  think  are  formed  in  thofe  parts 
of  the  Membrane  which  lie  into  the  Pores  of 
the  firft  Plate,  by  which  one  does  more  con¬ 
veniently  and  certainly  receive  it  from  the 
other.  Neither  can  it  feem  ftrange  that  the 
Oil  fhould  have  its  egrefs,  after  it  is  feparated 
by  the  Glands,  through  Pores  formed  in  this 
Membrane,  when  we  confidcr  that  is  not  an 
onparalelled  cafe,  but  the  Sweat,  after  it  is 
feparated  by  the  cutaneous  Glands,  palfes 
through  the  Cuticula  by  fuch  Pores.  By  the 
elevation  or  protruiion  of  this  Membrane  in 
feveral  places,  to  infinuate  it  felf  fome  little 
way  into  the  tranfverfe  Pores,  on  the  infide 
of  the  Bone  arc  formed  little  round  protu¬ 
berances,  which  render  the  furface  of  the 
Marrow  unequal. 

The  medullary  Oil  which  is  contained  in 
this  Membrane,  does  not  lie  all  confufed  and 
indiftinguiflid  in  that  fpace  which  the  com¬ 
mon  Membrane  circumfcribes :  but  there  are 
Bivifions,  and  Subdivifions.  In  the  Mem¬ 
brane  are  immediately  contained  membrana¬ 
ceous  Bags,  and  in  thefe  Bags  are  Veficidce , 
or  little  Bladders :  both  which  I  have  ob~ 
•fe-rv’d  where  the  Marrow  has  been  foft,  and 
the  Oil  continued  liquid  after  it  was  cold. 
And  when  I  came  to  enquire  into  that  part 
of  th z  Medulla  which  was  indurated,  I  found 

by 
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by  examining  of  it,  when  it  was  made  hot 
and  liquid,  that  the  ftrudture  of  the  contain¬ 
ing  parts  was  exactly  the  fame)  only  I  could 
not  diftinguifh  the  tender  Bags  lo  well. 

The  Bags,  or  Lobules,  made  up  of  feveral 
Vejicul<z ,  are  not  all  of  the  fame  Figure,  nor 
of  the  fame  capacity,  even  in  a  large  Mafs  or 
Marrow ;  and  for  thofe  which  fill  the  fmail 
Cavities,  it  it  plain,  they  are  varioufly  figur- 
ated,  and  different  in  their  extenfion,  as  the^ 
Cavities  themfelves  are  fo;  and  in  iome  of 
the  fimple  Caverns,  which  are  very  fmail, 
that  which  fills  them,  hardly  deferves  the 
name  of  a  Bag  ;  for  in  fome  there  cannot  be 
more  than  two  or  three  Vefculc? ,  and.  in  fome 
I  cannot  tell  how  to  think  there  is  more  than 
a  fingle  Veficle. 

The  Veficulce  are  fmail,  glandular  Bladders, 
defigned  for  the  feparation  of  the  medullary 
Oil  from  the  Mafs  of  Blood,  and  for  the  re¬ 
ception  of  it.  Thefe  are,  as  far  as  I  can  ob- 
ferve,  all  of  the  fame  figure,  being  round; 
neither  do  they  differ  in  their  capacity. .  In 
that  part  of  the  Marrow  where  the  Oil  is 
fluid  and  clear,  they  are,  to  look  to,  very  much 
like  the  veficulous  fubftance  of  the  Lungs, 
when  they  are  blown  up,  but  that  the  f  efi- 
ciilae  are  not  fo  large.  In  a  fmail  piece  of  the 
Medulla ,  where  the  Oil  is  indurated,  they  re- 
prefent,  when  they  are  viewed  wit  11  a  mag- 
F  M  4  nifying 
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nifying  Glafs,  a  duller  of  fmall  Pearly  ftio 
king  one  to  another.  In  a  human  Bone,  which 
i  had  preferved  till  the  Oil  was  wholly  eva¬ 
porated,  I  found  thefe  Vefculte  remaining 
dry,  but  entire,  and  their  fubftance  repre¬ 
fen  ting  in  a  manner  a  Sponge.  The  medul¬ 
lary  Oil  being  contained  in  feveral  fmall  Ve¬ 
hicles,  from  hence  it  comes  to  pafs,  that  if 
any  one  of  the  Bags  be  open’d,  it  does  not 
prefently  empty  it  felfj  the  medullary  Oil 
does  not  all  gufh  out  together,  but  Stills  forth 
in  fuch  fmall  quantities,  that  it  is  fome  time 
before  it  flows  all  out:  nay  if  the  Bag  be  gent¬ 
ly  prefs’d,  fo  as  not  to  break  the  Veficulcey  it 
empties  it  felf  but  gradually,  and  that  becaufe 
after  the  Membrane  of  the  larger  Bag  is 
broken,  the  medullary  Oil  is  Hill  contained 
within  the  VeficulcZ  'y  out  of  which,  whilft 
they  are  entire,  but  fuch  a  quantity  of  it  flows 
forth  at  a  time,  as  their  Pores  will  permit  to 
pafs  through  them. 

They  feem  to  have  Pores,  or  immediate 
paffages  out  of  one  into  another  (and  fo  do 
the  Bags)  by  which  the  Oil  has  a  free  courfe 
to  the  Joints  and  fubftance  of  the  Bone,  for 
whofe  benefit  it  was  defigned,  even  from  the 
middle  part  of  that  Mafs  which  Alls  the  large 
Cavities,  and  lies  at  fome  diftance  from  the 
fide  of  the  Bone,  as  well  as  from  the  leffer 
Cells ;  and  therefore  in  melting  of  a  large 
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piece  of  the  hardeft  Marrow  over  the  Fire* 
the  Oil  will  by  degrees  all  drop  away,  and 
leave  the  Bags  and  Veficulce  empty  5  which 
fhews  fome  paffages  from  the  internal  part  to 
the  fuperficies.  And  if  we  confider  the  di- 
ftance  of  the  Bags  and  Veficulce  in  the  Cen¬ 
tre  of  the  Marrow  in  the  large  Bones,  as  flip- 
pofe  in  that  of  the  Thigh,  from  the  fubftance 
of  the  Bone  and  the  Articulations  which  it  is 
to  be  fupplied  to,  we  muft  conclude  that 
there  is  fome  contrivance  for  the  conveyance 
of  it  to  thofe  parts;  otherwife  all  the  medul¬ 
lary  Oil,  befiaes  that  which  is  contained  in 
thofe  Veficulce  which  lie  next  the  common 
Membrane,  would  be  of  no  ufe  to  thofe  parts 
for  whofe  benefit  it  is  intended.  It  being 
certain  therefore  that  there  is  a  motion  and 
paflage  of  the  Oil  in  the  Medulla  from  one 
part  to  another,  this  muft  be  either  by  pro¬ 
per  Du£ts,  defigned  for  this  end,  or  elfe  by 
Pores,  formed  in  the  Veficles,  by  which  the 
Oil  flows  immediately  out  of  one  into  an¬ 
other;  and  fo  fucceftively,  till  it  arrives  ei¬ 
ther  at  the  Joint,  or  the  fubftance  of  the  Bone* 
By  the  ftridteft  enquiries  I  have  made,  I  could 
never  difcover  any  thing  like  Duds;  neither 
have  I  indeed  been  able  to  obferve  the  Pores* 
by  which  I  make  the  medullary  Oil  to  have 
its  paflage  ;  fo  that  thus  far  one  may  feem  as 
probable  as  the  other.  But  I  fay,  No :  for  if 

there 
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there  were  any  Dufe  leading  from  the  fe~ 
veral  Glandules,  we  Ihould  have  them,  as  in  1 
other  Glands,  meet  in  larger  Channels,  which  j 
would  be  vifible;  but  the  Pores  are  every 
where  very  fmall,  and  there  is  no  reafon  they 
fhould  be  larger  in  one  place  than  in  another, 
fo  as  to  offer  themfelves  to  our  fight.  Befides, 
let  us  confider  that  the  Oil  is  not  carried  from 
the  Veficles  or  Glandules  to  one  large  Re¬ 
ceptacle,  which  would  require  the  conveni¬ 
ence  of  Dudts  to  convey  it  thither  3  but  flows 
out  of  the  fuperficies  of  the  Marrow  in  as 
many  places  as  there  are  tranfverfe  Pores  in  I 
the  internal  La?nell :  fo  that  we  muff  fuppofe  ; 
thefe  Du£ts  not  only  to  be  almoft  innumer¬ 
able  in  their  firft  rife  from  the  Glandules,  but 
even  in  their  termination,  which  it  is  hard 
to  conceive,  as  it  is  unneceffary,  and  is  not 
.agreeable  to  the  wife  methods  of  Providence; 
when  there  may  be  a  more  eafy  and  Ample 
way  for  the  conveyance  of  the  medullary 
Oil,  as  the  Veficles  in  every  Bag,  and  the  Bags 
in  the  common  Membrane  do  lie  contiguous 
to  one  another,  which  affords  the  convenience 
bf  forming  Rich  immediate  paffages  out  of 
one  into  another,  as  I  have  fuppofed. 

The  Bags  and  glandular  Veficles  are  with¬ 
out  doubt  propagated  from  the  Blood-Veffels, 
fince,  as  I  laid  of  the  common  Membrane,, 
there  are  no  other  parts  within  the  Cavities 

from 
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from  whence  they  can  be  derived  3  and  they 
feem  to  be  not  only  particularly  from  the  Ar¬ 
teries,  but  from  their  exterior  Coat.  Their 
membranous  fubftance  is  in  the  fame  manner 
like  the  common  Membrane,  tranfparent,  and 
their  texture  feems  to  be  every  way  the  fame : 
fo  that  I  conceive  that  the  exterior  Coat  of 
the  Artery  expanded  and  conveniently  modi¬ 
fied,  makes  the  Veficles;  and  being  afterwards 
farther  expanded,  it  produces  the  Bags  3  and 
from  the  expand  on  of  it  beyond  all  thefe,  arifes 
the  Membrane,  which  includes  the  whole.. 

Befides  the  preffure  of  the  medullary  Oil, 
which  is  continually  fupply’d  upon  that  which 
was  before  feparated  and  depofited  in  the  Ve- 
licles,  to  drive  it  on  towards  the  fubftance  of 
the  Bones,  and  towards  the  Joints  in  fome  of 
them,  we  have  fome  reafon  to  think,  that 
when  the  Vfculce  and  the  larger  Bags  are 
filled  to  a  convenient  diftention,  they  contract 
themfelves,  as  the  Fibres  of  the  Bladder,  and 
fuch  membranous  Cavities  evidently  do  upon 
the  fame  occafton  3  whereby  being  like  a 
Sponge  compreft,  the  Oil  is  fqueezed  and 
forced  out  of  one  Veficle,  and  out  of  one  Bag 
into  another  fucceflively  3  whereby  that  part 
which  is  contained  in  the  Vencles  that  lie 
next  the  Membrane,  is  driven  through  it, 
and  into  the  tranfverfe  Pores  of  the  firft  inter¬ 
nal  Plate  3  and  that,  which  was  more  remote, 

is 
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Is  carried  on  towards  it,  and  fupplies  the  place 
of  what  is  removed.  And  how  it  is  difpenfed 
after  it  comes  into  the  fubftance  of  the  jj 
Bone,  I  have  already  fhewn,  when  I  gave  an 
account  of  two  forts  of  Pores,  formed  in,  and 
between  the  Plates. 

But  I  have  one  thing  here  to  give  an  ac¬ 
count  of,  and  that  is  the  paffage  of  the  me¬ 
dullary  Oil  to  the  Joints.  The  manner  in 
which  it  paffes,  whilft  it  is  within  the  Bags 
and  Vefleles,  I  have  explained;  but  what 
contrivance  there  is  for  its  exit  out  of  the 
Bone,  and  its  flowing  into  the  Xnterftices  of 
the  Joints,  X  am  now  to  confider,  as  it  is  evi¬ 
dent  that  it  has  a  paffage  into  them.  For  if 
any  Joint  be  preferved  entire,  till  all  the  mu¬ 
cilage  is  wafted,  there  is  to  be  found,  even 
In  the  Fingers,  where  X  have  not  been  yet 
able  to  difeover  any  large  paffages,  for  a  long 
time  after,  an  Oil,  tranluded  and  fticking  to 
the  ends  of  the  Bones,  which  is  fupplied  from 
their  Cavities  after  a  Man  is  dead ;  where 
even  Death  it  felf  leaves  a  ftock  to  maintain 
the  current  of  it  into  the  Joints:  whereas  the 
reparation  and  fupply  of  the  Mucilage  ceafes 
as  foon  as  the  Circulation  of  the  Blood  is 
flopped :  and  that  which  is  left  in  the  Joint, 
is  quickly  evaporated,  or  fome  other  way  dif- 
appears.  For  this  end  there  are  Pores  or 
paffages  formed  both  at  the  extremity  of  the 

Bone* 
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Bone,  and  in  the  Sinufes  of  it,  which  are  oil 
one  fide.  Thofe,  which  are  at  the  very  end 
which  feems  cartilaginous,  are  very  fmall, 
but  numerous,  which  in  moft  Bones  it  is  ve¬ 
ry  difficult  to  difcover;  but  I  have  a  Bone  of 
a  Horfe,  where  they  are  very  plain.  And  here 
I  take  the  paffage  of  the  medullary  Oil  to  be 
in  the  fame  manner  as  where  the  Plates  lie 
contiguous  in  the  fides  of  the  Bone,  by  tranf- 
verfe,  and  longitudinal  Pores.  Some  of  the 
pafiages  in  fome  Sinufes  are  very  confpicu- 
ous,  particularly  in  the  Cavity  on  the  hin¬ 
der  part  of  the  Os  Femoris:  at  the  Ham  there 
is  one,  which  I  opened,  and  traced  for  fome 
way  up  into  the  cavernous  part  of  the  Bone ; 
and  in  the  large  Cavity  on  the  hinder  part  of 
the  Trochlea  of  the  Shoulder-bone  there  are 
in  moft  Skeletons  feveral,  fometimes  fix  or 
feven;  one  whereof  is  larger  than  all  the  reft  ; 
and  I  did  particulary  examine  one,  that  was 
confiderable,  firft  with  a  Briftle,  whereby  I 
found  there  was  a  clear  paffage  down  a  great 
way  into  the  Bone;  which  when  I  opened,  ap¬ 
peared  to  be  a  bony  Du6t,  that  ran  for  fome 
way  into  the  cavernous  part,  which  befides 
what  it  had  at  its  termination,  had  on  every 
fide  feveral  Pores,  by  which  it  opened  into  fo 
many  of  the  Caverns.  And  in  the  fame  Cavity 
in  the  Os  Humeri  of  a  Horfe  I  have  found 
eight  or  nine  of  thefe  pafiages  pretty  large, 

with 
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with  feveral  others,  which  were  vifible  to  the 
naked  Eye,  Now  by  thefe  Pores  the  medul¬ 
lary  Oil,  feparated  in  the  Cavities,  flows  into 
the  Dud:,  nnd  by  that  into  the  Xnterftice  of 
the  Joint  The  paffage  of  this  Dudt,  where 
it  opens  into  the  Joint,  is  in  feme  Animals 
very  large  :  in  a  Calf*  where  it  was  Angle,  I 
obferv’d  it  to  be  larger  than  that  thro"  which 
the  medullary  Veffels  palled  into  the  Cavity : 
and  in  fatted  Bealls,  fo  without  doubt  in 
fome  Men  who  are  very  Corpulent,  there  lies 
often  over  it  fomething  like  a  Fat  Gland, 
fix’d,  as  it  were,  by  a  Root  into  this  paffage^ 
which  at  firil  I  was  apt  to  think  was  indeed 
fuch  a  Gland,  till  I  came  to  make  a  ilricier 
enquiry,  and  found  from  whence  that  Fat 
was  (applied.  For  as  the  adipofe  Glands  be¬ 
tween  the  Mufcles,  fo  the  Velicles  of  the 
Marrow,  may  often  fupply  a  greater  quan¬ 
tity  of  Oil  than  is  expended ;  and  where  the 
Animal  is  fatted,  and  little  exercifed  in  mo¬ 
tion  (as  thofe  which  are  delign’d  for  llaughter 
are  excufed  from  Labour)  there  is  more  fup~ 
plied,  and  lefs  made  ufe  of  than  in  fome  o- 
thers ;  fo  that  it  is  not  llrange  to  find  fome  of 
it  fticking  upon  the  Bone,  and  a  fuperfluity 
of  it  even  in  the  Joynt. 

1  lhall  not  here  ftay  to  give  any  account  of 
the  nature  oi  that  matter  which  is  contained 
in  the  Bags  and  Velicles,  which  I  have  de~ 

feribed. 
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fcribed,  when  every  one  knows  it  to  be  an  Oil : 
nor  is  it  neceffary  I  Ihould  lay  any  thing  con¬ 
cerning  the  manner  how  it  is  feparated;  lince 
what  I  have  faid  of  glandular  Secretion  in  ge¬ 
neral,  is  fufficient  to  explain  it. 

There  is  one  thing  or  two,  which  I  dial! 
take  notice  of,  before  I  proceed  to  fpeak  of 
the  ufes  of  the  medullary  Oil ;  the  firft  is  the 
difference  there  is  between  the  colour  of  that 
part  of  the  Marrow  which  is  in  the  large  Ca¬ 
vities,  and  that  which  is  in  the  bony  Cells, 
efpecially  in  fome  Animals;  the  one  being, 
where  it  is  indurated,  of  a  weitifh  colour, 
mixed  with  a  red;  the  other  plainly  red. 
This  diverlity  in  their  colour  proceeds  from, 
a  difference  in  the  number  of  their  Blood- 
Veffels:  for  in  that  part  of  the  Marrow  which 
is  lodged  in  the  large  Cavities,  I  do  fuppofe 
that  every  Veficle  has  not  an  Artery  to  con¬ 
vey  the  Blood,  which  fupplies  the  oily  Par¬ 
ticles  to  it,  nor  a  Vein  to  carry  it  back;  but 
there  are  fome,  which  by  Pores  have  that  Oil 
that  fills  them,  fupplied  from  other  Veficles, 
that  ferve  for  the  Reparation  of  it;  but  thofe 
Veficles,  which  are  in  the  fmaller  Cells,  have 
every  one  of  them  their  Blood-  V effels  for  this 
end,  which  makes  them  proportionably  more 
numerous,  and  that  part  confequently  more 
red.  The  fecond  thing  is  the  different  conflu¬ 
ence  of  feveral  parts  of  the  Marrow,  when 
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they  are  cold.  In  the  large  Cavities  of  fom£ 
Bones  we  fhall  have  feme,  which,  after  it  is 
cold,  is  indurated,  and  of  the  nature  of  a  |j 
Sewet,  fome  of  it  remaining  liquid,  even  in  : 
the  fame  Cavity.  Now  Oil  in  its  proper  and  ; 
natural  confidence  is  liquid,  as  well  when  it  is 
cold,  as  hot:  fo  that  that  part  of  the  meduk  I 
kry  Oil  which  remains  fo,  diews  it  felf  to  be  ; 
more  pure  and  unmixed  the  other,  which 
is  congealed,  has  the  addition  of  fomething  j 
to  it,  which  alters  its  confidence;  and  what  I 
parts  thefe  are,  we  can  learn  from  nothing 
better  than  an  experiment,  in  which  inch  a 
change  is  effected  in  common  Oil:  and  this  I 
have  borrowed  from  the  mod  ingenious  Dr. 
Grew ,  who  in  his  Difcourfe  of  the  power  of 
Mixture  tells  us,  how  the  Fat  of  an  Animal 
Body  may  be  imitated:  Which,  fays  he,  may 
be  made  thus ,  1 Take  Oil  of  Olive,  and  pour  it 
upon  high  Spirit  of  Nitre,  then  digejl  them  for 
Jb?ne  days .  By  degrees  the  Oil  becomes  of  the 
colour  of  Marrow ,  and  at  loft  is  congealed  or 
hardned  into  a  white  Fat ,  or  Butter,  which  dif 
folveth  only  by  the  Fire,  as  that  of  Animals.  In 
converting  Oil  thus  into  Fat,  it  is  to  be  noted, 
that  it  hardens  moft  upon  the  exhalation  of  fome 
the  more  Sulphureous  parts  of  the  Spirit  of 
N  itre.  Hence  the  true  congealing  Princi¬ 
ple  is  a  Spirit  0^  Nitre. 

~ — Andf 
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_ _ And,  Fhe  making  of  Fat  is  but  the 

durable  congelation  of  Oil. 

Hence  alfo  it  appears  that  Animal  Fat  it 
f  elf  is  but  the  curdling  of  the  Oily  parts  of  the 
Blood-,  either  by  Jbme  of  its  own  Saline  parts, 
or  by  the  Nitrous  parts  of  the  Air  mingled 
therewith. 

The  reafon  therefore  of  the  difference  in  the 
confidence  of  fome  parts  of  the  Marrow,  and 
of  the  congelation  of  that  which  k  found  in¬ 
durated  when  it  is  cold,  is  the  mixtuie  and 
combination  of  the  Nitrous  parts  of  the  Air  - 
with  it,  fixing  the  Particles  of  ltj  which  do 
it  fo  effectually,  that  if  any  of  the  indurated 
Marrow  be  diftilled  per Je,  it  will,  after  it  is 
brought  over,  and  cold,  return  to  its  former 
confidence.  Though  afterward,  by  fetting 
of  it  long  in  the  Sun,  I  brought  fome  of  it  to 
the  nature  of  a  true  Oil,  which  remained  li¬ 
quid  when  it  was  cold. 
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Shall  in  the  next  place  give  feme 
account  of  the  ufts  of  the  Marrow : 
tne  ufes  of  it  I  lay,  becaufe  it  ferves 
for  more  than  one;  though  that  can 
be  none  of  them,  which  Authors  feem  to  al- 
cribe  to  it,  when  they  make  the  medullary 
fubftance,  which  lies  beween  the  two  Tables 
oi  the  Skull,  to  ferve  for  the  Nouriftiment  of 
it.  For  befides  that  the  Bones  have  evidently 
Blood-Veffels  defigned  for  their  Accretion, 
which  properly  belong  to  their  fubftance,  and 
are  no  ways  concerned  with  the  Marrow;  to 
any  one  that  confiders  the  nature  of  the  Medul¬ 
la,  that  it  is  an  Oil,  it  will  plainly  appear  how 
uncapable  it  is  of  being  converted  into  fo  folid 
a  fubftance  as  that  of  a  Bone.  Yet  if  they  will 
fuppofe  Nutrition  to  be  only  a  fupply  of  Vola¬ 
tile  and  Fluid  Matter,  to  maintain  the  fulnefs, 
and  to  preferve  the  Tone  and  temperament 
of  the  containing  parts,  the  medullary  Oil 
may  be  faid  to  be  concerned  in  their  Nutri¬ 
tion, 


Of  the  TJfe  of  the  Marrow.  179 

tion,  as  it  is  continually  fupplied  to  repair  the 
lofs  of  that  Oil  which  is  expended. 

The  ufe  of  it  is,  in  the  firft  place,  general, 
and  common  to  all  the  Bones,  and  to  the 
whole  of  every  one  of  them;  andfecondly, 
more  particular  to  iome  parts  of  fome  of 
them.  It  oils  the  whole  fubftance  of  every 
Bone,  and  by  its  undbuofity  preferves  them  in 
a  due  temperament.  Their  parts  are  natu¬ 
rally  dry  in  themfelves,  and  when  they  ob¬ 
tain  too  great  a  degree  of  ficcity,  they  are 
more  fragil,  and  apt  to  be  broken  by  any  vio¬ 
lence;  and  not  only  fo,  but  we  find  how  foon 
the  thin  part  of  the  Scapula ,  where  there  is 
no  Medulla ,  will  without  any  violence  crack, 
merely  by  its  own  drynefs,  when  it  is  expos’d 
to  the  Air  :  fo  that  it  was  necefiary,  for  their 
fee urity  againft  Fifth  res  and  Fraftures,  that 
they  fhould  be  defended  by  fuch  a  Matter  as 
may  help  to  retund  the  violence  of  thofe  ac¬ 
cidents  which  are  apt  to  injure  them,  and  fo 
mallify  their  parts  as  to  make  them  capable 
of  yielding  a  little  to  thofe  preflures  and  that 
force  which  would  otherwife  be  more  eafilv, 
more  inevitably  and  more  fenfibly  injurious. 

Befides  this  general  ufe  of  the  Marrow,  the 
fervice  of  it  is  more  particular  to  the  extre¬ 
mities  of  thofe  Bones  which  are  articulated  : 
Firft,  for  their  lubrication,  to  fit  them  for 
the  great,  and  necefiary  bufinefs  of  Motion, 

N  2  to 
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to  preferve  them  always  in  a  condition  fit  for 
it,  and  to  make  them  more  ready  to  alter 
their  Pofition,  when  there  is  occafion.  It  is 
true,  the  ends  of  thefe  Bones  which  are  arti¬ 
culated  are  very  fmooth,  but  yet  if  they  were 
dry,  they  would  not  with  that  readinefs  and  i 
facility  obey  the  commands  of  thofe  Mufcles 
which  move  them.  Wherefore  Nature  has 
taken  care  to  lubricate  them  with  a  ilippery 
Oil,  to  which,  when  it  flows  into  the  Joint,  i 
is  added  a  mucilaginous  Liquor  feparated 
by  peculiar  Glands,  feated  in  the  articula¬ 
tions  5  and  from  the  mixture  of  thefe  two,  an 
Oil,  and  a  Mucilage,  is  made  a  compofition  i 
fo  fit  for  this  defign,  that  nothing  taken  from  1 
the  vaft  ftock  of  Nature  feems  comparable  to  3 
it ;  as  I  Ihall  fhew  when  I  come  to  fpeak  of 
the  Glands  which  feparate  the  Mucilage. 

Secondly,  The  medullary  Oil,  in  conjunc¬ 
tion  with  a  Mucilage,  preferves  the  ends  of 
the  Bones,  which  are  articulated,  from  an  In- 
calefcence,  from  contracting  an  inordinate 
heat  by  their  motions,  which  would  other- 
wile  be  the  effeCt  of  them,  efpec sally  when 
they  are  very  quick  and  violent,  and  long  con¬ 
tinued.  It  is  impoflible  that  two  Bodies  fo 
folid  as  the  Bones  in  fome  parts  are,  and  i 
the  extremities  of  thofe  which  are  articular-  • 
ed,  would  be,  without  the  benefit  of  fuch  a 
Matter  as  both  mollifies  them,  and  intervenes, 

fo 
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fo  as  to  keep  them  from  an  immediate  con- 
tad,  fhould  be  violently  moved  and  rubbed 
one  againft  another  without  creating  a  great 
heat.  This  every  Coachman,  every  Carman 
is  fenlible  of,  and  therefore  they  have  then 
Oil  and  Mucilage,  a  Compofition,  in  which 
they  imitate  this  ot  Nature;  that  is,  a  mix¬ 
ture  of  Greafe  and  Tar,  with  which  they  be- 
fmear  the  Infi.de  of  the  Naves  of  their  vVheels, 
and  the  extremities  of  the  Axis,  upon  which 
they  move ;  without  the  benefit  of  which  the 
fwift  Rotation  of  one  about  the  other  pro¬ 
duces  a  heat,  and  that  fometimes  fo  intenle 
as  to  fet  them  on  fire.  And  if  there  had  not 
been  a  provifion  in  the  Joints  againft  fuch  a 
preternatural  Incalefcence  upon  theii  violent 
Motion,  this  would  have  made  a  llothful 
World,  and  have  confined  us  to  flow  and  de¬ 
liberate  movements,  even  when  there  were 
the  moft  urgent  and  hafty  occafions  to  quic¬ 
ken  us. 

Thirdly,  It  was  farther  necefiary  that  the 
Bones  fhould  be  oiled  and  moiften  d  with 
fomething  of  this  nature  in  their  Joints,  to 
prevent  their  Attrition,  or  wearing,  by  ^  rub¬ 
bing  one  upon  another.  For  without  it  we 
cannot  but  be  fenfible  and  certain  of  this, 
that  two  Bodies  of  the  nature  which  the  Bones 
are  of,  being  frequently,  and  as  fome  of  them 

often  are,  violently  moved  one  upon  another, 

N  3  m  u  lt 
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muft  inevitably  be  mutually  injurious,  and 
fome  of  the  parts  muft  be  worn  off  on  both 
Tides ;  fo  that  the  contrivance  of  Nature,  to 
adapt  one  Bone  to  another  in  all  the  articu¬ 
lations;  to  fit  them  for  an  eafy  motion,  and); 
that  variation  of  their  polition  which  is  re- ; 
quifite  in  every  Joint,  how  admirable  foever; 
it  might  feem  at  firft,  would  not  be  long  ufe- 1 
ful,  but  the  ftirring  part  of  Mankind  would  | 
foon  find  themfelves  fitter  for  an  Hofpital 
than  for  Adion  and  the  purfuit  of  Bufinefs. 

I  hus  it  appears  liow  beneficial  and  abfo- 
lutely  neceffary  the  medullary  Oil  is  to  the  j 
Bones :  but  the  ufe  of  it  extends  it  felf  be¬ 
yond  tho/eparts,  firft  to  the  Ligaments,  which  i 
tie  them  that  are  articulated,  together  :  thefe 
it  prefervcs  from  drynefs  and  rigidity;  it 
keeps  them  playable  and  ready  to  conform  to 
all  the  motions  and  poftures  of  that  moveable 
part  to  which  they  appertain.  Were  they  not  j 
thus  oiled,  we  may  eafily  be  ienfible  how 
different  their  temper  would  be  from  what 
it  now  is,  from  the  rigidity  which  they  con- 
trad;,  when  they  are  laid  in  the  Sun  and 
dried.  .  And  why  may  we  not  alfo  fuppofe 
that  it  is  as  ufeful,  and  for  the  fame  reafon  ne~ 
eeffary  to  thefe  parts,  as  Oil  to  Fiddle-ftrings, 
which  the  Muficians  make  ufe  of  to  preferve 
them  from  that  aptitude  to  break,  which  o- 
therways  they  will  have  when  they  are  much 

extended. 
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extended.  So  to  fecure  thefe  Ligaments  from 
a  difruption,  which,  as  ftrong  as  they  feem  to 
be,  they  would  be  in  danger  of,  upon  a  great 
and  Hidden  ftretch  or  contortion,  if  they  were 
dry,  they  are  oiled  and  moiftned  with  this 
mixture  of  the  medullary  Oil,  and  the  Mu¬ 
cilage. 

And  as  itpreferves  the  temperament  of  the 
Ligaments  as  well  as  that  of  the  Bones,  fo  it 
ferves  likewife  for  their  lubrication.  Some 
of  them  are  faftned  to  the  Bone  at  fome  lit¬ 
tle  diftance  from  the  extreme  part  of  it,  that 
they  are  diftindt  and  feparate  from  fome  part 
of  the  fide  of  it  which  they  lie  upon ;  fo  that 
in  all  the  motions  of  the  Joint  they  not  only 
are  infledted  or  extended,  but  they  Aide  back¬ 
wards  and  forwards  upon  the  Bone.  Now 
being  contiguous  to  it,  and  flipping  upon  it, 
there  does  appear  a  reafon  for,  and  a  necef- 
fity  of  fomething  which  may  lubricate  them, 
which  might  make  their  motion  upon  that 
part  of  the  Bone  where  they  Aide,  more  rea¬ 
dy  and  facil.  And  from  the  fuppofltion  of 
a  defedt  of  that  which  fliould  make  them 
flippery,  we  may  account  for  the  cracking  of 
the  Joints,  which  is  frequently  to  be  obferv'd 
in  fome  Scorbutical  Perfons,  where  I  do  think 
that  the  Ligaments  more  than  the  Bones  are 
to  be  accufed  :  for  if  they  are  not  fufficiently 
lubricated,  they  will  not  be  fo  ready  to  flip 

N  4  that 
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that  way  which  the  motion  of  the  Joint  com¬ 
mands  them;  and  when  they  do  not  Hide 
proportionately,  and  by  a  continued  motion 
anfwer  to  that  variation  which  is  made  in  the 
pofition  of  the  part,  they  mu  ft  needs,  if  they 
make  any  flop  when  the  joint  perlifts  in  its 
motion,  be  extraordinary  extended  ;  which 
teems  to  be  the  occafion  of  that  pain  which 
is  then  often  felt,  and  is  one  thing  that  makes 
me  think  that  the  Ligaments  have  fome  fenfe. 
But  being  uncapable  of  fuch  an  extenfion  as 
will  without  their  motion  give  the  part  the  : 
liberty  of  being  extended  or  inflected  to  that 
degree  to  which  the  Mufcles  by  their  con¬ 
traction  oblige  them  to  move  (which  would 
be  mconfiftent  with  the  due  conjunction  of 
the  Bones)  when  they  can  give  way  no  far¬ 
ther  by  their  extenfion,  they  are  forced  at  laft 
to  flip,  and  that  with  fuch  a  quicknefs  as 
makes  the  ends  of  the  Bones  ftrike  one  againft  : 
the  other  with  a  fudden  violence,  which  im- 
prefles  fuch  a  motion  upon  the  Sonorifick  Par¬ 
ticles  of  the  Air,  as  affeCts  our  fenfe  of  hear¬ 
ing  :  altho’  it  is  probable  that  there  may  be 
another  reafon  for  this  cracking  of  the  Bones 
fometimes,  and  a  different  affeCtion  of  the 
Ligaments  to  occafion  it,  that  is,  too  great 
and  a  preternatural  laxnefs  in  them ;  where¬ 
by  being  more  capable  of  an  extenfion,  they 
dp  not  tie  the  Bones  fo  clofe  and  ftriCtly  to¬ 
gether. 
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gether  as  to  keep  down  the  procefs  or  end  of 
one  firmly  into  the  Sinus  or  Cavity  of  the  o- 
ther,  tho’  the  relaxation  be  not  near  fo  con- 
fiderable  as  to  difpofe  the  Bone  to  any  thing 
like  a  Laxation.  Now  fuppofing  one  to  rife 
from  the  bottom  of  the  Sinus  in  the  other, 
in  the  motion  of  the  Joint  the  end  of  one 
Bone  may  be  pitched  againft  fome  lateral  part 
of  the  Cavity,  and  move  upon  that  as  its 
Axis,  and  every  little  irregularity  in  the  po- 
fition  of  it  makes  it  uncapable  of  moving  fo 
as  at  the  other  extremity  to  defcribe  fo  much 
of  a  Circle  as  the  contraction  of  the  Mufcles 
will  oblige  it  to  do,  without  a  reftitution  to 
its  natural  place ;  which  not  being  done  with¬ 
out  fome  force,  it  falls  down  with  a  violence 
and  velocity  into  the  bottom  of  the  Sinus  of 
the  other  Bone,  where  they  ftrike  one  againft 
the  other  in  fuch  a  manner  as  to  make  a  found. 

The  medullary  Oil  feems  to  be  ferviceable 
to  fome  other  parts  befides  thofe  for  whofe 
benefit  it  is  evidently  employed,  and  where  I 
have  fhewnthe  ufesof  iti;  and  I  cannot  but 
think  that  it  is  communicated  from  the  Bones 
in  which  it  is  depofited,  to  thofe  Cartilages 
which  are  joined  to  them,  and  that  for  fome 
neceffary  end.  Befides  that  the  Bones  are 
there  fofter  than  where  the  Plates  are  conti¬ 
guous  in  their  fides,  and  there  is  nothing  in- 
ten  enes  to  prevent  the  pafi  ge  of  this  Oil  out 
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of  one  into  the  other,  there  are  Pores  both  in 
that  end  of  the  one  and  of  the  other  where 
they  are  joined  together,  which  allow  the 
paffage  of  it,  and  feem  defigned  for  this  pur- 
jpofe.  And  I  have,  when  they  have  been  re¬ 
laxed  with  the  heat  of  the  Fire,  obferv’d  an 
Oil,  which  had  infinuated  it  felf,  and  ftuck  to 
the  end  both  of  the  Bone  and  of  the  Cartilage. 
1  hefe  Parts  it  preferves  from  growing  drv, 
and  maintains  their  flexibility :  and  how  ne- 
ceflary  it  is  that  they  fhould  be  moiftned 
with  fomething  of  this  nature,  appears  from 
the  bard  nets  and  rigidity  which  follow  upon 
their  being  dried. 
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Proceed  in  the  next  place  to 
give  an  account  of  a  particular 
fort  of  Glands,  feated  in  the 
Joints,  which  whilft  I  was  mak- 
HS_=B_a-_==8  ing  fome  obfervations  of  the  fe- 
veral  parts  which  belong  to  and  make  an  ar¬ 
ticulation,  I  came  to  take  notice  of,  which 
feparate  a  mucilaginous  kind  of  Liquor; 
and  are  no  where  defer ibed,  nor  have  ever, 
that  I  know  of,  been  obferved  by  any  one : 
only  fome  time  after  I  had  made  my  Obfer- 
vations  of  them,  I  met  at  Surgeons  Hall  with 
an  indefatigable  and  curious  Anatomiit,  one 
Mr.  Cooper ,  an  ingenious  Surgeon  of  this 
Town,  who  had  taken  particular  notice  of 
the  larger  fort  of  thefe  Glands. 


After 
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After  I  had  confidered  the  nature  of  that 
Liquor  which  prefents  it  felf  to  our  obferva- 
tion  in  the  Interfaces  of  the  Joints,  which  I 
always  found  to  be  mucilaginous,  I  began  to 
think  with  my  felf,  that  as  it  was  vaftly  dif¬ 
ferent  in  its  Nature  from  the  Marrow,  or  an 
Oil  per  fey  though  it  might  have  the  accef- 
fion  of  an  Oil,  it  could  not  be  all  fupplied 
from  the  Cavities  of  the  Bones,  but  muft 
have  fome  diftinft  and  peculiar  parts  to  fepa- 
r&te  and  fupply  it;  which  gave  me  the  firft 
occafion  of  enquiring,  whether  they  were 
no  Secretory  Organs,  particularly  defign’d  for 
the  feparation  of  it  :  and  upon  a  ftridt  exami¬ 
nation  of  the  Interface  and  the  Membrane, 
which  does  immediately  cover  the  Articula¬ 
tion,  I  firft  found  in  the  Sinufes  of  the  Bones 
within  the  Joint,  fome  foft  parts,  which  to 
the  touch  feemed  Veficular  and  fpongious; 
and  obferved,  that  the  Membrane  not  only 
was  lax,  but  alfo  unequal,  with  protuber¬ 
ances  of  a  different  Figure  and  Magnitude.  As 
it  was  loofe,  and  eafily  extented,  where  the 
Ligaments  would  not  fuffer  the  ends  of  the 
Bones  to  recede  from  each  other,  it  was  evi¬ 
dent  that  it  was  not  infer vient  to  their  Con- 
junftion;  nor  was  this  ufe  of  it  confident  with 
an  Articulation  :  for,  did  the  Membrane, 
which  lies  round  the  Joint,  tie  the  Bones  to¬ 
gether,  this  muft  have  fix'd  the  part  which  is 

to 
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to  be  moved,  on  every  fide,  and  have  made  ic 
uncapable  of  a  flexure,  or  any  natural  altera¬ 
tion  of  its  pofition.  The  inequalities  I  obferv’d, 
prefently  gave  me  the  fufpicion  of  Glands; 
and  when  I  came  to  make  a  farther  enquiry, 
I  found  that  the  Membrane  was  truly  glan- 
dulous,  and  that  thofe  foft  Bodies  which 
were  in  any  of  the  Stnufes ,  were  Glands;  and 
befldes  the  reafon  I  had  from  the  obfervation 
of  them  to  think,  that  the  Mucilage  was  fe- 
parated  by  them,  I  was  fully  convinced  of  the 
truth  of  this,  when  I  expreis’d  fome  of  it  out 
of  them. 

Now  becaufe  they  have  not  been  taken  no¬ 
tice  of,  nor  obtained  any  name,  and  I  {hall 
have  frequent  occafion  to  mention  them,  it 
will  be  convenient  to  impofe  upon  them  one 
which  may  be  proper  and  diftinguifhing,  and 
the  parts,  in  which  thefe  are  feared,  and  to 
which  they  are  ferviceable,  fugged  Inch  a  de¬ 
nomination  as  Glandule  Articulares:  but  be¬ 
caufe  I  have  obferved  the  fame  fort  of  Glands 
in  fome  other  parts,  to  wit,  between  the  Muf- 
cles  and  about  the  Tendons ;  and  there  are 
Glands  feated  in  the  Throat,  which  feparate 
a  mucilage  for  the  lubrication  of  our  Food, 
and  to  make  the  defcent  of  it  into  the  Sto¬ 
mach  more  quick  and  facil,  I  (hall  give  them 
a  more  comprehenfive  name,  fuch  as  Glandu¬ 
le  Mitcilaginofa,  or  the  mucilaginous  Glands. 
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In  Treating  of  which  I  fhall  firft  give  fome 
defcription  of  them,  and  an  account  of  the 
Structure  and  particular  fituation  of  thofe 
which  are  mold  coniiderable.  Secondly,  I 
{hall  confider  the  nature  and  defign  of  the  Li¬ 
quor  which  they  feparate,  and  {hew,  how 
fo  great  a  quantity  of  it  as  is  neceffary  for  the 
ufe  of  fo  many  parts,  as  it  is  employed  in,  is 
continually  generated.  Thirdly,  I  fhall  give 
an  account  of  fome  Experiments  I  made  with 
it  5  and  of  a  Diftemper  or  two,  which  owe 
their  Original  very  much  to  the  Mucilaginous 
Glands. 

Thefe  Glands  are  of  two  forts :  fome  are 
fmall  and  numerous  in  every  Joint,  which 
are  fet  thick  all  over  the  Membrane,  except¬ 
ing  where  there  are  any  large  Glands,  and 
they  are  all  of  an  equal  magnitude,  fo  as  to 
render  it  every  where  glandulous ;  which  is 
not  extraordinary  in  a  Membrane,  when  we 

y 

have  Tunicles  which  are  evidently  fo  :  and 
the  fagacious  Malpighi  has  difcovered  to  us, 
that  the  Punica  Vaginalis  of  the  cTeJlesy  the 
Membrane  or  Capful  a  of  the  Heart,  the  Pe¬ 
ritonaeum^  and  Pleura  are  all  fo.  But  in  fome 
parts  of  the  Membrane,  and  in  the  Sinufes  of 
the  Bones  in  the  Joints,  thefe  Glandules  are  fo 
Conglomerated  as  to  form  remarkable  Glands, 
and  thefe  I  am  now  to  defcribe.  In  fome  of 
the  large  Joints  there  is  only  one,  as  in  the 

Ac  eta- 
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Acetabulum  of  the  Thigh-Bone,  which  is  a 
very  conliderable  one.  In  fome,  as  in  the  Knee* 
there  are  four,  or  five.  They  have  fome- 
thing  of  a  tranfparency,  when  they  are  not 
difcoloured  with  Blood- VefTels.  This  they 
have  from  their  Bails  for  fome  way  up  to¬ 
wards  their  other  extremity,  in  Horfes,  and 
fuch  large  Animals,  where  they  rife  any  con- 
fiderable  height  above  the  fuperficies  of  the 
Membrane;  but  near  to  the  upper  part,  and 
fo  to  the  very  end,  they  receive  a  red  colour 
from  their  numerous  Blood- VefTels:  but  inMen 
they  are  generally  every  where  of  a  red  colour* 
which  is  more  intenfe  about  their  termina¬ 
tion.  They  are  foft  and  pappy,  but  not  ten¬ 
der  and  friable  like  the  glandulous  fubftance 
of  the  Liver,  and  fome  other  Glands  of  the 
Body ;  fo  that  they  are  not  eafily  broken  by  a 
compreflion,  againfl  which  injury  it  was  ne~ 
ceflary  in  their  Nature  to  fortify  and  fecure 
them,  becaufe  they  are  feated  amongft  fuch 
parts  as  are  obdurate,  and  prefs  upon  them  in 
their  motion,  though  it  be  fo  lightly  as  not 
plainly  to  comprefs  them:  neither  are  the 
parts  of  thefe  Glands  very  eafily  pulled  afun- 
der ;  and  perhaps  the  mucilaginous  quality  of 
the  humour,  which  they  feparate,  may  both 
make  their  parts  flexible,  and  give  them  a  dif- 
pofition  to  adhere  to  one  another,  all  which 
oppofes  their  friability.  As  for  their  Structure, 

I  had 
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I  had  a  very  good  opportunity  to  enquire  in¬ 
to  it  in  fome  of  them,  which  I  took  out  of 
the  Joints  of  a  Horfe,  that  were  Hydropical, 
and  filled  with  a  preternatural  humour, 
which  diftended  their  Glandules,  and  made 
them  appear  very  fair  with  the  help  of  a  Mi- 
crofcope;  one  whereof  was  as  large  as  a 
Man's  Hand.  They  are,  as  I  have  faid  before. 
Conglomerate,  though  they  do  not  confift  of 
feveral  Lobules ,  or  Bags  of  leffer  Glandules, ; 
as  fome  other  Glands  do,  but  of  feveral 
Membranes,  fuperftrated  one  over  another, 
fet  thick  with  fmall  round  Bladders,  which 
not  only  lie  contiguous,  but  tenacioufly  ad¬ 
here  one  to  another,  as  the  feveral  Mem¬ 
branes  likewife  do.  And  by  examining  the 
Mucilaginous  Gland  in  the  Acetabulwn  of 
the  Coxendix  of  a  Man,  after  it  was  dried,  1 
found,  (though  I  did  not  queftion  it  before) 
that  the  Structure  of  thefe  Glands  is  the  fame 
in  Men  as  in  Beafts;  for  I  could  difcern  feve¬ 
ral  diftindt  Membranes,  and  divide  them, 
which  were  fix  or  feven  in  number.  So  that 
though  the  Glandules  are  here  conformed  to 
thofe  of  the  Marrow,  the  Lungs,  and  of  fome 
other  Glands,  fo  far  as  to  be  of  the  nature  of 
Veflcles;  yet  the  order,  in  which  they  are 
difpofed,  is  very  different.  By  the  Pores  of 
thefe  little  Bladders  the  mucilaginous  Li¬ 
quor  is  percolated  and  diftinguifhed  from 

the 


Of  the  Mucilaginous  Glands,  i  qj 

the  reft  of  the  Mafs  of  Blood,  which  is  con¬ 
veyed  to  them  by  the  Arteries;  and  from 
them  it  flows  into  the  Interftices  of  the  Joints 
by  the  Excretory  paflages,  which  all  thefe 
Glands  have.  Blood-Veflels  they  have  a  fuf- 
ficient  number  of,  which,  as  I  obferved  be¬ 
fore,  towards  the  Apex  or  termination  of 
them,  are  more  numerous,  and  make  them 
look  of  a  redder  colour  than  at  their  Bafis. 
Their  Veins  have  not  a  direCl  courfe,  but  pro¬ 
ceed  obliquely  with  windings;  and  it  is  a  plea- 
fant  fight  to  fee  the  AnaJlomoJ'es  of  feveral  of 
thefe  fmall  Veflels,  and  their  various  flexures, 
as  they  run  along  in  the  Gland.  There  l'eems 
to  be  a  particular  reafon  for  the  obliquity  of 
the  Veins  in  thefe  Glands,  from  the  nature  of 
the  Liquor  which  they  fecern :  for  the  Li¬ 
quor  which  thefe  Glands  feparate,  obtain¬ 
ing  a  mucilaginous  quality,  the  Particles  of  it 
do  not  feem  to  pafs  thro’  the  glandular  Pores 
with  any  great  expedition ;  and  therefore  thefe 
Veflels  are  formed  with  fuch  windings,  that 
the  return  of  the  Blood  by  them  may  be  fome- 
what  retarded,  and  the  Particles,  which  are 
to  be  feparated,  may  have  more  time  to  pe¬ 
netrate  the  Pores  of  the  Glandules.  The  fi¬ 
gure  of  the  mucilaginous  Glands  is  various, 
and  accommodated  to  the  Sinus  or  Cavity 
in  which  they  are  feared.  Some  are  not  only 

long,  but  broad  at  their  Bafis,  and  grow  nar- 
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row  towards  the  top,  fo  as  to  terminate  in  an 
edge ;  fome  have  a  broad  Balls,  and  rife  into  a 
fort  of  a  Cone ;  fome  are  like  little  Ridges; 
fome  like  a  Fimbria ;  fome  are  broad,  and 
pretty  flat. 

As  for  their  lituation,  they  are  differently 
feated  in  the  feveral  Joints;  in  fome  they  ftand 
over  againft  the  very  Interftice  of  the  Bones, 
and  run  in  a  little  way  between  them,  where 
the  ends  of  the  Bones  towards  that  fide  are 
not  contiguous,  but  fo  form’d  as  in  their  Con¬ 
junction  to  make  an  Interftice,  and  thefe  are 
commonly  in  the  manner  of  a  Fimbria ;  fome 
are  feated  in  fome  Sinus  or  Cavity,  others 
planted  upon  the  Membrane  which  imme¬ 
diately  covers  the  Articulation.  In  general 
they  are  fo  feated,  that  they  cannot  be  injured 
by  a  compreffion  from  the  Bones ;  and  yet 
there  is  this  contrivance,  that  the  Bone  does 
either  in  the  infledion,  or  extenfion  of  the 
joint  lightly  prefs  upon  them,  fo  as  to  pro¬ 
mote  the  Excretion  of  the  Humour  which 
they  feparate,  into  the  Joints,  when  they  are 
moved  and  ftand  moft  in  need  of  it.  And  by 
this  means  it  feems  to  be  moft  plentifully  fup- 
plied,  when  there  is  occafion  for  the  greateft 
quantity  of  it,  and  to  be  proportionated  to  the 
prefent  exigence,  according  to  the  quiefcence 
or  feveral  degrees  of  Motion  in  the  part,  when 
it  is  moved.  And  it  is  no  fmall  fecurity  to 

thefe 
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theft  Glands  againft  the  obrtrudtions,  which 
the  mucilaginous  quality  of  the  Liquor,  that 
they  feparate,  does  naturally  difpofe  them  to, 
that  they  are  folicitated,  and  the  Liquor  ex- 
prefs’d  out  of  them  by  the  motion  of  the  parts 
where  they  are  feared. 

But  I  fhall  give  a  more  particular  account 
of  the  fituation  of  the  large  and  confiderable 
mucilaginous  Glands  in  the  feveral  Articula¬ 
tions.  I  begin  with  that  of  the  Os  Gccipitis , 
and  the  Atlas,  where  there  are  fome  of  theft 
Glands  planted  round  the  Tooth-like  procefs 
of  the  Epijlropheus,  the  fecond  Vertebre  of  the 
Neck,  and  one  on  each  fide.  In  both  the  Ar¬ 
ticulations  of  the  Ribs  with  the  Vertebres , 
they  are  likewife  to  be  founds  but  the  largeft 
is  in  the  lower  Articulation,  and  on  that  fide 
which  is  next  the  Cavity  of  the  Thorax . 
Theft  are  but  fmall  Glands  abfolutely,  thoJ 
they  are  of  the  larger  fort,  that  is,  they  are 
formed  of  feveral  Glandules  conglomerated, 
and  lying  one  upon  another  in  feveral  Mem¬ 
branes;  and  fo  to  be  diftinguifhed  from  thofe 
that  are  but  fingle  Glandules,  which  only 
ftand  one  by  another  in  the  Membrane  of  the 
Joints,  and  make  no  confpicuous  inequalities 
in  it.  In  the  Joint  of  the  Shoulder  there  is  a 
confiderable  one  joining  to  the  upper  brim  of 
th t  Acetabulum  of  the  Scapula,  juft  by  the  ten¬ 
dinous  Origination  of  the  MuJ cuius  Biceps,  on 
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the  forefide  of  it,  which  runs  downwards  up¬ 
on  the  Membrane  for  fome  way  towards  the 
Arm-pit.  And  on  the  other  fide  of  that  Ori¬ 
gination  there  is  another  at  a  little  diftance 
from  it.  In  the  Cubit  there  is  one  Gland  feat- 
ed  in  the  Cavity,  which  is  on  the  hinder  part 
of  the  trochlea  of  the  Os  Humeri ,  and  another 
large  and  fair  one,  in  one  of  thofe  Sinufes 
which  are  on  the  forefide  of  the  fame  ‘T roch- 
lea ,  which  I  have  given  a  figure  of,  Fig.  I. 
Tab.  II.  And  upon  the  Radius ,  and  Ulna  there 
are  fome  of  them,  which  lie  like  a  Ridge.  At 
the  Articulation  of  the  Bones  of  the  Cubit 
and  the  Wrift  there  are  a  row  of  thefe  Glands, 
or  one  of  them  lying  like  a  Ridge  of  little 
Hills  from  one  fide  to  the  other  on  the  back 
part.  On  the  infide  there  are  fome,  but  not 
fo  confiderable.  At  the  Bones  of  the  Carpus 
there  are  fome,  which  are  like  a  Fimbria. 
The  Acetabulum  of  the  Coxendix  has  one  of 
the  largeft  of  this  fort  of  Glands  in  the  whole 
Body.  Where,  becaufe  the  Cavity  is  deep, 
and  the  Supercilium ,  which  goes  round  the 
brims  of  it,  runs  fo  far  over  the  head  of  the 
Thigh-bone,  and  lies  fo  clofe  to  it,  that  the 
Mucilage  could  not  have  plentifully  infinu- 
ated  it  lelf  into  the  Cavity,  nor  readily  have 
been  diffufed  for  the  Lubrication  of  the  head 
of  the  Bone,  which  is  received  into  it,  if  the 
Gland  had  been  feated,  and  the  Mucilage  fe- 

.parated 
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parated  out  of  that  Cavity ;  therefore  the 
Gland,  which  fupplies  it  to  tins  joint,  is  plac¬ 
ed  within  it,  and  lies  between  the  extremity 
of  the  head  of  the  Os  Pemorisy  and  the  Cox- 
endix .  But  as  this  was  neceffary,  fo  on  the  o- 
ther  hand  there  was  a  difficulty,  and  an  in¬ 
convenience,  which  without  the  Providence 
of  Nature,  would  have  attended  this  fitua- 
tion  of  it :  for  if  the  Cavity  had  been  every 
where  fitted  to  the  head  of  the  Thigh-Bone, 
which  it  receives,  without  a  particular  regard 
to  this  Gland,  and  the  Gland  had  been  placed 
within  it,  as  now  it  is,  it  would  neceffarily, 
efpecially  in  a  {landing  pofture,  have  been 
comprefs’d  to  the  deftrudlion  o i  the  tone  of  its 
Glandules,  and  fo  have  been  rendered  unca- 
pable  of  performing  its  Office:  therefore 
there  is  a  Sinus  or  Cavity  at  the  bottom  of  the 
Acetabulum  formed  on  purpoie  to  receive 
and  fecure  it  beyond  the  injurious  prefiure  of 
the  Thigh-Bone.  This  Cavity  is  in  a  human 
Skeleton  almoft  of  an  Oval  figure  which  I 
have  found  an  Inch  and  five  eighths  in  length, 
and  in  the  wideft  place  very  near  one  Inch 
one  eigthth  in  breadth,  and  about  three 
eighths  of  an  Inch  deep,  occupying  at  one 
end,  and  on  both  fides  only  the  bottom  of  the 
Acetabulum ,  but  at  the  other  end  it  runs  up  by 
the  Ligament,  which  is  inerted  into  the  tip^ 

of  the  head  of  the  Os  Femoris  to  the  brim  of 
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Cavity.  In  the  Knee  there  are  of  thefe  Glands 
both  before,  and  behind :  above  the  Rotula 
there  is  one,  and  at  the  bottom  of  it  another, 
which  is  a  very  conliderable  one,  and  on  one 
iide  another,  that  is  lefs;  all  which  I  have 
given  a  figure  of,  Fig.  II.  Tab.  II.  where  A,  A, 
AyA,  are  the  fore-part  of  the  Knee,  taken  off 
with  the  Patella ,  and  the  infide  turned  up 
and  laid  in  view  :  a>  a ,  a ,  are  the  large  mu¬ 
cilaginous  Glands:  b,  b>  b,  b,  the  Membrane 
which  immediately  covers  the  Interface  of 
the  joint,  and  c  is  the  Patella .  As  for  the 
Glands  of  the  Fingers  and  Toes,  they  are  fear¬ 
ed  on  the  infide,  or  bending  part,  where  they 
are  like  a  Fimbria  ;  and  in  every  Joint  there 
are  two  of  thefe  glandulous  Fimbriae ,  one  be¬ 
longs  to  the  remoteff,  or  that  which  is  the 
moving  Bone,  when  the  pofture  of  that  joint 
is  altered,  and  is  feated  juft  at  the  edge  of  its 
extremity;  the  other  is  planted  upon  the 
Bone  with  which  the  other  is  articulated,  at 
a  little  diftance  from  the  extreme  part  of  it, 
up  in  a  Sinus,  formed  as  well  for  the  recep¬ 
tion  of  that  Gland,  as  to  give  the  other  Bone, 
when  it  moves  that  way,  the  liberty  of  Hiding 
towards  it,  and  of  being  indebted ;  at  which 
time  it  makes  fome  little  prefture  upon  it. 
And  now  let  any  one  confider  the  fituation 
of  all  thefe  Glands,  and  he  will  be  fenfible 
how  they  are  feated,  as  I  faid,  fo  as  to  be  light- 
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ly  prefs’d,  either  when  the  Bone  is  extended, 
or  infledted,  to  promote  the  Evacuation  of  the 
Mucilage  out  of  them  into  the  Interface  of 
the  Joint. 

And  here  I  cannot  but  take  notice,  that  I 
have  obferved  the  fame  fort  of  Glandules  in 
x^nzMembrana  communis  Mufculorum ,  as  thofe, 
which  occupy  the  Membrane  that  lies  over 
the  Joints  in  all  that  part,  which  has  none  of 
the  large  Glands ;  and  amongft  many  of  the 
Tendons,  there  are  feveral  of  the  larger 
Glands,  or  the  leffer  Glandules  conglomera¬ 
ted  into  the  form  of  Glands :  fo  that  I  dare 
be  politive  in  this  affertion,  that  the  common 
Membrane  of  the  Mufcles  is  every  where 
glandulous.  For  in  that  Subjedt,  where  I  had 
iome  hydropical  mucilaginous  Glands,  I 
found  feveral  parts  of  the  Membrane  of  the 
Mufcles  in  the  fame  manner  hydropical; 
where  it  not  only  upon  an  ordinary  view  ap¬ 
peared  like  the  hydropical  mucilaginous 
Glands  which  I  took  out  of  the  Joints  of  the 
fame  Subjedt,  but  when  I  came  more  ftridtly 
to  examine  the  Strudlure  of  it  with  the  help 
of  Glaffes,  which  the  fulnefs  and  diftention 
of  the  Glandules  gave  me  a  fair  opportunity 
of  doing,  I  found  that  as  it  had  frnall  Vefi- 
cles  or  Glandules,  fo  were  they  exadtly  like 
thofe  of  the  mucilaginous  Glands  of  the 

O  4  Joints: 
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Joints :  there  was  only  this  difference,  that 
the  Glands  conflfled  of  more  Membranes. 

From  the  obfervation  of  thefe  Glandules, 
and  that  hydropical  fulnefs  and  fwelling  of 
them  which  I  met  withal,  I  cannot  but  con- 
elude,  that  when  we  have  a  Dropfy  about 
the  carnous  parts,  the  common  Membrane 
does  fometimes  contribute  to  it;  and  that  there 
it  now  and  then  a  particular  Dropfy  between 
the  Muffles,  where  the  water  is  fupplied  by 
thefe  Glands  only ;  part  of  wdiieh  flows  out  of 
them  into  the  Interffices,  and  part  is  retain¬ 
ed  in  the  Veflcles,  which  diftends  them  in 
an  extraordinary  manner ;  and  by  making  a 
great  and  preternatural  addition  to  the  thick- 
pefs  of  the  Membrane,  produces  a  fenfible 
fwelling  in  the  part. 

^  The  larger  fort  of  thefe  Glands  about  the 
Fendinous  parts  are  very  eafy  to  be  difeo- 
vered,  and  remarkable  in  thofe  Beafts  which 
are  of  a  confiderable  magnitude,  efpecially 
where  there  are  any  long  Tendons  which 
Hide  backwards  and  forwards  in  a  Sinus ,  up¬ 
on  the  contraction  and  extcnflon  of  their 
Muffles. 


ID  I 


Of  the  Nature  and  Ufe  of  the 

Mucilage. 


ufe  of  the  Glands,  which  I 
||p|  have  now  defcribed,  in  general  is 
|f|S  the  fame  as  that  of  all  Glands, 

_ _ PH  that  is,  they  ferve  for  the  percola¬ 
tion  and  leparation  of  fome  Matter,  and  they 
do  particularly  fupply  a  Liquor  which  is  ne- 
celfarv  for  facilitating  the  actions  of  thofe 
parts  where  they  are  leated. 

The  Liquor  feparated  by  them,  is  a  Muci¬ 
lage,  which  is  almoft  like  the  white  of  an 
Eg?,  tho’  it  is  not  always  fo  clear  and  limpid; 
yet  when  it  is  pure  it  has  the  refemblance  of 
it :  in  fome  Beafts  I  have  obferv’d  it  to  have 
a  yellowifh  colour,  as  if  there  were  a  portion 
qf  Bile  in  it.  It  is  evidently  faltiih  to  the 
talfe,  and  confute  of  Aqueous,  Saline,  and 
Gummous,  or  fuch  Terreftrial  parts,  as  have 
no  rugofities  or  inequalities,  nor  hamous  ex¬ 
tremities,  fo  that  they  are  apt  to  flip  one  up¬ 
on  another ;  but  withal  they  have  fo  much 
of  an  immediate  contiguity,  as  makes  them 

in  fome  degree  adhere;  which  gives  them 

fome- 
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fomething  of  a  Vifcofity,  or  mucilaginous 
quality.  The  Salt,  and  Terre  (trial  parts,  I 
have  found  to  he  about  a  two  and  thirtieth 
part  of  the  Compofition  ;  which  is  more  than 
fuch  a  proportion  as  that  muft  be  of  Gum  A- 
rabick,  or  Tragacanth,  which  with  fair  wa¬ 
ter  will  make  a  Mucilage  of  the  fame  confi- 
ftence.  The  nature  of  the  Mucilage  feerns 
to  be  very  much  like  that  of  the  ferous  part 
of  the  Blood,  which  fhews  it  fe If  diflindt  from 
the  fibrous  parts  or  Coagulumy  after  it  has 
flood  fome  time  expofed  to  the  Air  ;  and  fe- 
veral  mixtures  will  produce  the  fame  effedt  in 
both.  And  it  is  not  ftrange  that  one  has  fo 
much  of  the  nature  of  the  other,  when  the 
Mucilage  is  fupplied  from  the  Blood,  and  is 
without  doubt  a  part  of  the  Serum .  But  yet 
that  there  is  a  difference,  appears  in  that  th® 
Serum  is  not  fo  mucilaginous,  and  from  fome 
experiments :  for  the  Serum  of  the  Blood  will 
be  more  remarkably  coagulated  with  Spirit 
and  Oil  of  Vitriol,  with  Spirit  of  Salt  and 
Oil  of  Sulphur  ,  and  when  they  are  held  over 
the  Fire  in  a  Spoon,  the  effedt  is  very  diffe¬ 
rent  :  the  Serum ,  as  it  is  known,  will  in  a 
manner  turn  wholly  to  a  thick  jelly  or  Size, 
which  is  friable ;  infomuch  that  of  a  Dram 
I  have  had,  after  it  had  loft  its  fluidity,  two 
Scruples  and  fixteen  Grains  and  after  it  was 
throughly  dried,  five  Grains  and  a  half;  which 

is 
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is  very  near  the  eleventh  part:  whereas  the 
Mucilage  with  the  heat  of  the  Fire  turns  for 
the  greateft  part  into  a  Liquor  more  tenui- 
ous  than  it  is  it  felf  naturally,  and  produces 
only  a  thin  film  upon  the  top  with  fome  lit¬ 
tle  white  Coagulum ;  and  what  remains,  after 
the  aqueous  parts  are  all  perfedtly  evaporated* 
is  not  a  thirtieth  part. 

The  ufe  of  this  Mucilage  is  principally  to 
lubricate  the  Joints,  to  render  and  preferve 
the  ends  of  the  articulated  Bones  io  flippery, 
that  the  Animal  may  move  and  manage  thofe 
parts,  as  there  fhall  be  occalion,  with  the 
greateft  facility.  This  feems  to  be  the  great, 
but  it  is  not  the  only  thing  that  lubricates  the 
articulated  extremities  of  any  Bones :  for  be- 
fides  the  Liquor  which  is  fupplied  by  the  mu¬ 
cilaginous  Glands,  which  I  am  now  fpeaking 
of,  there  is  an  oily  fubftance  tranfmitted  from 
the  Cavities  of  thefe  Bones  into  the  fame  Re¬ 
ceptacles  or  Interftices,  by  paffages  formed 
for  this  end,  as  I  have  fhewn  in  my  Difcourfe 
of  the  Marrow.  Thefe  two  meeting  in  the 
joint,  are  mixed  together,  efpecially  upon  the 
motion  of  the  part.  And  certainly  there  is 
no  Liquor,  nor  any  mixture  can  be  thought 
of  more  proper  for  this  end,  than  this  is, 
where  not  only  both  the  Ingredients  are  of  a 
lubricating  nature;  but  there  is  this  advantage 
frpm  the  Compofition,  that  they  do  mutu- 
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ally  improve  one  another  :  for  the  Mucilage 
adds  to  the  lubricity  of  the  Oil,  and  the  Oil 
preferves  the  Mucilage  from  infpiffation  and 
contracting  the  confidence  of  a  Jelly,  And 
here  we  cannot  avoid  the  notice  of  the  vifible 
footfteps  of  an  infinite  Reafon ;  which  as  they 
are  deeply  imprefs’d  upon  the  Univerfe,  fo 
more  efpecially  upon  the  fenfible  parts  of  it 
in  thofe  rational  contrivances,  which  are 
found  in  Animals :  and  we  can  never  diffid¬ 
ently  admire  the  Wifdom  and  Providence  of 
our  great  Creator,  who  has  given  all  the  parts 
in  thefe  animated  Beings  not  anly  fuch  a  Struc¬ 
ture  as  renders  them  fit  for  their  neceflary  Mo¬ 
tions  and  defigned  Functions ;  but  withal  the 
benefit  and  advantage  of  whatever  may  pre~ 
ferve  them,  or  facilitate  their  Actions. 

There  are  fome  other  ends  which  this  Mu¬ 
cilage  is  infervient  to,  as  the  prefervation  of 
the  extremities  of  the  articulated  Bones  from 
Attrition,  and  an  incalefcence ;  but  becaufe 
neither  of  them  feems  to  be  the  firft  intention 
of  Nature,  in  the  Generation  and  fupply  of 
this  Liquor,  and  I  have  taken  occafion  to 
fpeak  of  thefe  ufes,  and  how  it  ferves  to  them 
in  Conjunction  with  the  medullary  Oil,  in  the 
preceding  Difcourfe  concerning  the  Medulla , 
I  fhall  take  no  farther  notice  of  them  than  to 
mention  them. 


As 
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As  I  have  obferVd  the  mucilaginous  Glands 
feated  between  the  Mufcles  and  about  the 
Tendons,  and  a  Liquor  of  that  nature  fup- 
plied  to  thole  parts  by  them ;  fo  it  is  not  to 
be  doubted  but  the  delign  and  principal  ufe 
of  it  is  the  fame  as  in  the  Joints,  to  wit,  to 
lubricate  them.  And  when  we  confider  how 
the  contraction  of  the  Mufcles  not  only  ob¬ 
liges  their  Tendons  to  approach  towards 
their  Origination,  but  draws  up  fome  part  of 
every  Fibre  towards  their  beginning,  fo  that 
they  mull  necelfarily  move  or  Hide  backwards 
or  forwards  upon  the  part  which  lies  conti¬ 
guous  to  them  (which  is  the  Membrana  com¬ 
munis  Mufculorum)  as  they  are  contracted,  or 
relaxed,  and  extended,  we  lhall  foon  be  fenfi- 
ble  how  necelfary  it  is  that  the  Mufcles  fhould 
be  lubricated.  And  for  fome  of  the  Tendons, 
which  flip  up  and  down  in  Sinnfes ,  as  thofe  of 
the  Mufculi  perforantes ,  which  are  inferted 
into  the  third  or  laft  Joint  of  the  four  f  ingers, 
and  into  the  fame  Joint  of  fo  many  of  theToes, 
fome  of  the  flexors  of  the  Leg,  and  fome  o- 
thers,  the  Mucilage  does  appear  as  ufeful  and 
necelfary  to  them  as  in  the  Joints,  fo  that  X 
need  not  go  about  to  prove  it. 

Allowing  therefore  this  Liquor,  when  it  is 
fupplied  to  the  Mufcles  and  Tendons,  to  be 
employed  in  their  Lubrication,  as  it  is  at  the 

extremities  of  the  Bones  which  are  articulated, 

it 
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it  will  be  no  unreafonable  fuppofition  to  think 
that  there  is  the  fame  kind  of  mixture  in  thefe 
parts,  that  there  is  the  addition  of  an  Oil  to 
the  Mucilage,  to  preferve  it  from  infpiffation : 
fince  the  nature  of  the  Liquor  is  the  fame  in 
both,  there  is  the  fame  reafoh  in  one  as  in  the 
other  5  and  the  matter  of  Fad  does  in  a  man¬ 
ner  appear,  when  we  find  fuch  vaft  numbers 
of  adipofe  Glands,  and  fuch  quantities  of  Fat 
between  the  Mufcles  in  fome  Bodies ;  and  in 
fatted  Beafts  there  are  fome  of  the  adipofe 
Glands  to  be  obferved  about  the  Tendons, 
which  move  in  a  Sinus.  Though  fuch  a  coh 
ledion  of  Fat  does  not  occur  in  all  Bodies;  ; 
yet  that  there  are  the  fame  Glands  in  thofe  i 
that  are  Lean,  does  not  admit  of  any  difpute:  : 
nor  is  it  lefs  certain,  that  they  perform  their 
Office,  and  feparate  a  Fat,  To  long  as  there  are  : 
oily  parts  in  the  Blood,  which  in  the  Circula-  j 
tion  of  it  will  offer  themfelves  to  thofe  Glands*  * 
And  altho*  the  reafon  of  leannefs  in  fome  Men 
ma}r  be,  becaufe  the  quantity  of  Oil  which  is  j 
feparated  by  thefe  Glands,  is  not  fo  great  as  in  i 
thofe  that  are  obefe ;  which  feems  to  be  the  j 
reaion  in  old  Men,  in  fickly  perfons,  and  in  i 
thofe  that  feed  high,  and  ufe  but  little  exer-  j 
cifc,  yet  are  of  a  thin  habit  of  Body  i  yet  that  ; 
which  makes  the  variation  between  fat  and  ; 
lean  Bodies,  is  often  a  difference  in  the  expenfe  ; 
of  this  Oil  The  defign  of  which  being  to  af-  - 

fill  ; 
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lift  in  the  Lubrication  of  the  Mufcles  and 
Tendons,  it  follows,  that  it  mull  be  more 
profufely  expended,  where  their  motions 
are  frequently  repeated,  or  long  continued. 
Therefore  there  are  many  in  the  World,  as 
thofe  whofe  Fortune  condemns  them  to  hard 
Labour,  and  have  little  Reft  but  the  Repofe 
of  the  Night,  that  cannot  Ihew  fuch  larded 
Mufcles  as  fome  others  can  (as  I  do  not  know 
that  ever  I  faw  a  Country  Labourer  Fat)  who 
notwithftanding  have  better  Appetites,  enjoy 
fuch  a  perfect  ftate  of  Health,  and  carry  all  the 
ligns  of  the  good  Crafis  of  their  Blood,  that  w'e 
have  no  reafon  to  queftion  but  theMafs  of  their 
Blood  fupplies  that  proportion  of  Fat  which 
would  make  them  as  Corpulent  as  fome  of 
their  Neighbours  ;  but  that  the  laborious 
manner  of  their  life  makes  them  have  fome 
other  occafion  for  ir,  and  the  motion  of  their 
Mufcles  is  a  way  by  which  it  is  continually 
expended,  fo  that  there  is  no  overplus  to  b"e 
referved  in  the  adipole  Cells.  And  how  often 
do  we  find  an  alteration  in  the  plight  of  thefe 
Men,  when  they  can  indulge  their  eafe,  and 
allow  themfelves  in  a  more  idle  way  of  liv¬ 
ing  ?  How  evident  is  this  in  Horfes,  which, 
whilft  they  reft  and  are  well  fed,  grow  Fat ; 
but  when  they  come  to  be  rid,  or  to  work 
hard  long  together,  fpend  all  that  ftock,  and 
lofe  their  Flefh,  as  it  is  termed^  fo  as  to  be  al- 

moil 
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molt  a  fhame  to  a  Market  ?  That  there  is  a 
greater  expenfe  therefore  of  the  Fat  upon 
great  motions  and  exercife,  is  plain :  the  que~ 
ftion  then  will  lie  here,  how  this  Oil  is  em¬ 
ployed*  Dr.  Mayo  fuppofes  thefe  fulphureous 
parts  to  be  feparated  from  the  Mafs  of  Blood 
by  the  Parenchyma  of  the  Mufcles,  and  by 
a  congrefs  with  fome  Nitro-aereous  Particles 
or  the  Spirits,  convey’d  to  them  by  the 
Nerves,  mutually  exagitating  each  other,  and  - 
producing  an  effervescence  to  ferve  for  the 
contraction  of  the  mufcular  Fibres  ;  and  in 
cafe  the  Mufcles  are  not  frequently  exercifed 
and  contracted,  fo  as  to  employ  all  thofe  ful¬ 
phureous,  or,  as  he  makes  them,  falino-i iil- 
phureous  parts  in  their  motion,  and  fo  to  de- 
ftroy  them,  that  then  they  are  convey’d  by 
peculiar  DuCts  from  the  interior  part  of  the 
Mufcle  to  convenient  Receptacles ;  in  which 
we  afterwards  find  them  collected  in  the  form 
of  fat.  And  to  ftrengthen  the  probability  of 
this  Hypothecs,  he  urges  this  as  an  Argu¬ 
ment,  that  thefe  parts  are  feparated  in  the 
Parenchyma  of  the  Mufcle ;  that  the  Biood- 
Veffels  which  are  diffeminated  through  the 
Body  of  a  Mufcle,  are  never  propagated  fo  I 
far  as  the  Fat:  fo  that  the  parts  which  con- 
flitute  it,  cannot  be  immediately  fupplied  | 
from  them  to  thofe  parts  in  which  we  find  it.  , 
But  this  Argument  may  be  eafily  invalidated.  , 

For 
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For  altho’  it  is  true  the  Blood-Veflels  in  the 
Fat  are  not  fo  numerous  as  in  fome  other 
parts,  yet  there  are  fome  which  are  vifible  5 
and  Glandules,  which  lerve  for  the  reparation 
of  thofe  oily  Particles.  Betides,  I  have  ob- 
ferv’d  fome  adipofe  Glands  about  the  Ten¬ 
dons,  at  a  great,  diftance  from  the  flefhy  Fi¬ 
bres  :  and  we  find  in  the  Cavities  of  the  Bones 
a  fubftance  of  the  fame  nature  5  where  it  cer¬ 
tainly  is  neither  feparated  by  the  Parenchy¬ 
ma  of  any  Mufcles,  nor  concurring  with  the 
Spirits  in  their  contraction,  but  fome  part  of 
it  is  afligned  to  the  joints,  where  it  meets 
with  the  Mucilage  ;  which  neceflarily  re¬ 
quires  fomething  of  this  nature  to  preferve  it 
from  infpiflation  :  which  if  it  be  requifite 
for  this  end  in  the  Joints,  is  no  lefs  in  any  o- 
ther  part,  where  the  Mucilage  is  employ'd. 
But  if  thefe  fulphureous  parts  are  expended 
and  deftroy’d  in  the  contraction  of  the  muf- 
cular  Fibres,  then  muft  they  be  wanting  to 
*  this  Liquor,  when  it  is  moft  plentifully  fup- 
ply’d,  and  there  is  the  greateft  occafion  for 
them  upon  the  external  part  of  the  Mufcle  ; 
fo  that  I  rather  think,  that  the  firft  intention 
of  this  Fat  is  to  make  fuch  a  Compofition  as 
is  fit  to  lubricate  the  parts,  and  all  the  ufes 
of  it  are  in  Conjunction  with  the  Mucilage. 

Befides  the  intention  of  Lubrication,  the 
Mucilage  with  the  addition  of  an  Oil  is  farther 

P  neceffary 
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neceifary  to  the  Mufcles  and  Tendons,  to  pre- 
ferve  them  from  fhrinking,  from  growing  dry 
and  rigid.  Therefore  in  Rheumatifms,  when 
the  nature  of  it  is  altered,  and  it  contrails  fuch 
a  vifcofity  and  thick  confidence  as  render  it 
unfit  to  moiften  thefe  parts,  we  have  a  ftifnefs 
and  Stupor  j  which  I  ihall  take  farther  notice 
of  when  I  come  to  fpeak  of  that  Diftemper, 


Of  the  Generation  of  the 

Mucilage. 


ERE  fome  may  be  fo  curious  and 
inquilitive  as  to  afk  me,  how  the 
Mucilage  is  continually  generated, 
and  how  the  fanguineous  Mafs 
i  omes  to  be  capable  of  Applying  fuch  large 
quantities  of  it  as  are  neceffary  to  lubricate  fo 
many  parts,  as  it  is  conftantly,  tho’  not  al¬ 
ways  in  the  fame  meafure,  fupplied  to.  1  an- 
Iwer,  that  the  matter  of  which  it  is  made,  is 
originally  from  our  Food,  and  the  Chyle 
which  is  daily  added  to  the  Mafs  of  Blood,  as 
ah  other  Juices  are  5  but  yet  it  is  a  great  alte¬ 
ration,  which  thofe  parts,  of  which  it  is  gener¬ 
ated,  do  undergo,  before  they  are  reduced  to 

the 
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the  true  nature  of  a  Mucilage.  The  change 
therefore  which  that  part  of  Blood,  from 
which  it  is  produced,  undergoes  in  order 
thereunto,  feems  to  be  made  by  fome  Gland; 
and  there  is  none,  that  I  can  think  of*  which 
feems  fo  fit  and  likely  to  be  concerned  in  this 
affair,  as  the  Spleen ;  which  I  fuppofe  to  be  the 
Officina ,  where  Nature  produces  and  elaborates 
the  Mucilage;  from  whence  it  is  adminiitred 
to  the  Blood,  and  by  that  difpenfed  in  its  Cir¬ 
culation  to  all  the  parts  about  which  it  is  ne- 
ceffary  it  fliould  be  employ’d.  This  1  have 
been  thinking,  that  this  large  Vifcus  is  de- 
figned  for  fuch  an  Office;  that  it  is  not  abfo- 
lutely  neceffary  to  the  life  of  Animals ;  fince 
we  find  not  only  that  the  privation  of  it  is 
confident  with  Life,  but  that  the  Animal  has 
feem’d  little  concerned  for  the  want  of  it.  And 
this  not  only  has  been  obferv’d  in  Dogs,  which 
are  the  ordinary  Subjects  of  this  experiment; 
but  there  are  fome  that  tell  us,  if  we  may  give 
credit  to  what  they  fay,  that  it  has  been  found 
wanting  in  fome  Men,  and  taken  out  of  others, 
who  have  been  reftored  to  their  Health  by  a 
happy  Cure.  Thus  far  this  Gland,  and  the 
ufe  which  I  afiign  to  it,  agree;  fince  the  Office 
which  1  fuppofe  it  does  perform,  is  not  1  c 
quilite  to  the  being,  as  the  convenience  and 
well-being  of  an  Animal.  For  altho’  the  Mu¬ 
cilage  did  wholly  depend  upon  the  Function 
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of  this  part,  we  may  eafily  fatisfy  our  felves 
how  it  comes  to  pais  that  the  Animal  is  no 
more  injured  by  the  want  of  it.  For  fince  the 
ufe  and  defign  of  it  is  to  lubricate  the  parts  * 
and  there  are  no  parts,  about  which  it  is  em¬ 
ploy’d,  but  have  an  Oil  that  anfwers  the  fame 
end,fupplied  to  them,  the  inconvenience  which 
we  may  fuppofe  fhould  follow  upon  the  want 
of  the  one,  is  very  much  taken  off  by  the  o- 
ther,  which  is  like  wife  of  a  llippery  and  lu¬ 
bricating  nature.  Though  I  am  apt  to  think, 
if  the  Animal,  after  it  is  deprived  of  the 
Spleen,  were  put  upon  great  and  frequent 
motions,  there  would  appear  a  more  fenfible 
injury  from  the  want  of  it :  and  becaufe  the 
Subjects,  in  which  this  Experiment  is  com¬ 
monly  made,  have  not  been  afterwards  put 
upon  ftirring  5  but  being  fit  for  no  farther  ufe3 
or  referved  only  for  difledlion,  have  been  al¬ 
lowed  to  lie  at  home,  and  to  live  a  lazy  and 
foporofe  life ;  therefore  they  have  had  lefs  oc- 
cafion  for  the  Mucilage,  and  fo  have  feemed 
unconcerned  for  the  want  of  that  part  which 
fupplies  it.  And  as  I  make  this  an  Argument: 
for  my  Hypothefis,  that  as  the  Spleen,  fo  the 
Mucilage  is  not  abfolutely  necefiary  to  the 
confervation  of  life,  fo  the  quality  of  that 
matter  of  juice,  which  is  always  found  in 
the  Parenchyma  of  the  Spleen,  does  give  us 
fume  reafon  to  fufpeft,  that  it  is  defigned  for 
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tlic  generation  ot  this  mucilaginous  Licjuor. 
For  that  it  contains  and  exhibits  fuch  a  kind 
of  juice,  there  is  no  Man  that  has  his  Senles, 
and  examins  it,  can  deny.  And  why  does  it 
produce  fuch  a  Liquor,  if  not  for  the  fervice 
and  benefit  of  thole  parts  which  do  ftand  in 
need  of  it,  and  are  evidently  fupplied  with  a 
Liquor  of  fuch  a  nature,  as  the  Juice, which  is 
found  in  the  Spleen,  is  ot  ?  Befides,  confider- 
in°*  of  how  great  and  publick  ufe  the  Much 
lage  is  to  moft  parts  ot  the  Body,  it  is  not 
ftrange  that  a  Vi  feus  Ihould  be  formed  and  de- 
figned  particularly  for  the  Generation  and  E- 
laboration  of  it.  Moreover,  from  this  fuppoli- 
tion,  as  this  Gland  has  no  common  Receptacle 
to  entertain,  nor  proper  Duds  to  convey  the 
Humour  which  it  ieparates,  to  othei  parts,  we 
may  eafdy  fee  the  reafon  why  it  has  neither: 
one  was  inconvenient,  and  the  othei  in  a  man¬ 
ner  impoffible.  It  was  not  convenient  that  this 
Liquor  ihould  be  carried  into,  and  referved  in 
any  Receptacle,  in  or  about  the  Spleen,  e- 
caufe  it  hands  at  a  great  dihance  from  mob 
of  the  parts  to  which  the  Mucilage  is  necei- 
fary  ;  fo  that  if  it  were  depofited  in  any  luch 
large  Cavity,  it  could  not  be  immediately  fup¬ 
plied  upon  any  occafions  that  are  extraordina¬ 
ry  or  hidden,  as  our  motions  oftentimes  are. 
And  for  Duds,  it  feems  next  to  an  lmpoihbi- 

lity  that  the  Spleen  ihould  have  fo  many  as 
J  1  p  J  would 
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would  be  necelTary  to  convey  the  Mucilage  to 
all  thofe  parts  which  hand  in  need  of  it; 
whereas,  by  what  I  fuppofe,  the  thing  is  done 
without  them:  for  by  the  Communication  of 
it  to  the  Mafs  of  Blood,  it  is  brought  into  a 
method,  in  which  it  is  difpenfable  to  all  the 
Joints,  the  IVluicles  and  Tendons,  and  what- 
e\ ei  parts  can  be  tnougnt  to  require  it;  lince 
the  Blood,  with  which  it  afterwards  Circu¬ 
lates,  has  its  motion  through  all  the  parts  of 
the  Body,  ana  in  its  Circulation  flows  to  all 
the  Glands  by  which  the  Mucilage  is  fepa- 
rated  in  every  part. 

I  will  go  farther  yet;  and  now  I  have  en¬ 
deavoured  to  prove,  that  the  ufe  of  the  Spleen 
is  to  generate  this  mucilaginous  Liquor,  I 
will  attempt  to  explain  the  manner,  how  it 
does  it;  which  was  a  thought  fuggefted  to  me 
from  what  I  accidently  obferved  when  I  was 
about  making  one  Experiment  with  the  Mu¬ 
cilage.  Defigning  to  try  what  alteration  an 
acid-auirere  would  make  in  it,  I  mixed  fome 
Spirit  of  Vitriol  with  fome  of  the  Decodtion 
of  Galls, and  I  found, that  the  mixture  produc- 
ed.  a  foft  and  perfect  Gum.  Now  as  there  are 
evidently  gummous  parts  in  the  Mucilage,  fo 
in  the  Spleen  there  feem  to  be  fupplied  from 
the  Blood  two  Principles,  of  the  fame  nature 
as  tnoie  were  of,  of  which  I  made  that  Gum, 
that  is,  an  acid  and  an  auftere,  to  produce  it. 

The 
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The  Spleen  having  a  fub-acid  taft  when  it  is 
boiled,  as  Diemerbroek  has  obferved,  does  dif- 
cover  an  acid  in  it.  I  do  therefore  fuppofe, 
that  the  Splenick  Glandules,  being  formed 
with  two  colatory  Pores,  do  by  one  feparate 
an  acid,  and  by  the  other  an  auftere  juice : 
which,  meeting  in  their  fmall  Cavities,  the 
one  does  precipitate  the  other  in  the  fame 
manner  as  the  Spirit  of  Vitriol  did  the  Decoc¬ 
tion  of  Galls ;  not  into  a  plain  and  perfect 
Gum,  but,  as  the  degree  both  of  the  acidity 
and  aufterity  is  low,  only  into  a  more  thin 
Mucilage. 

The  nature  and  ufe  of  that  Liquor  which 
is  naturally  feparated  by  the  mucilaginous 
Glands,  however  it  is  firft  generated,  are  fucli 
as  I  have  defcribed.  But  as  other  Glands  of 
the  Body,  fo  thefe,  do  fometimes  feparate  and 
take  oft  from  the  Mafs  of  Blood  a  morbifick 
Matter,  which,  becaufe  it  is  not  excerned  out 
of  the  Body,  but  is  thrown  upon,  and  lodged 
in  fome  parts  which  are  affefted  and  injured 
by  it,  does  excite  fome  particular  Symptoms 
wherever  it  is  depofited.  Therefore,  all  the 
parts  where  any  of  thefe  Glands  are  feated, 
muft  be  obnoxious  to  Catarrhs,  when  ever 
they  are  difpofed  for  the  feparation  of  that 
Matter  which  is  Heterogeneous  and  Morbi¬ 
fick,  and  Nature  makes  an  attempt  to  depu¬ 
rate  the  Mafs  of  Blood  by  them.  Now  as  thefe 
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Glands,  as  I  have  fhewn,  are  feated  both  be¬ 
tween  the  Mufcles  and  about  their  Tendons, 
and  in  the  Interlaces  of  the  Joints,  fo  this  de- 
fludtion  of  Matter  happens  fometimes  to  one, 
fometimes  to  the  other,  and  fometimes  to  all 
of  them;  which,  when  it  is  excluded  from  the 
Mafs  of  Blood  by  thofe  mucilaginous  Glands 
which  are  feated  between  the  mufcular  parts, 
produces  a  Rheumatifm;  when  by  thofe 
which  ferve  to  the  Joints  only,  and  the  Ten¬ 
dons,  which  are  infer  ted  near  them,  procures 
the  Gout.  I  fhall  therefore  fay  fomething  of 
both  thefe  Diftempers.  But  before,  and  in 
order  to  the  explaining  of  the  Nature  and 
Caufe  of  them,  I  think  it  necelfary  to  give  an 
account  of  fome  Experiments  which  I  made 
with  the  Mucilage,  which  is  the  Liquor  na¬ 
turally  fupplied  to,  and  always  entertained  in 
thofe  parts  which  are  affedted  in  thefe  Di¬ 
ftempers.  This  I  propofed  to  my  felf,  that 
as  the  humour,  which  is  the  caufe  of  them, 
is  morbifick,  and  mingles  with  the  Mucilage 
when  it  is  thrown  into  the  fame  Interfaces ; 
fo  the  alterations,  which  I  might  obferve 
from  feveral  mixtures,  made  with  the  Muci¬ 
lage,  where  they  agreed  with  what  we  often 
obierve  in  thefe  cafes,  would  difcover  both 
the  nature  of  that  humour,  which  is  then 
the  caufe  of  thefe  Diftempers,  and  the  rea- 
fon  of  fome  Symptoms  which  accompany 
-them.  “  The 
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The  trials  which  I  made  with  this  Liquor 
by  mixture,  have  been  many,  and  more  than 
I  fhall  here  take  notice  of,  becaufe  there  were 
feveral  which  did  not  fucceed  fo  as  to  make 
any  fenfible  alteration  in  it.  The  Mucilage 
which  I  made  ufe  of,  I  had  from  the  Joints 
of  Oxen,  and  of  a  Horfe  ;  which  being  large 
Animals,  did  afford  fufficient  quantities  for 
my  purpofe.  I  made  moft  of  the  trials  both 
when  it  was  hot  and  when  it  was  cold.  Vi¬ 
negar  dropt  into  it,  when  it  was  hot,  made  a 
confiderable  Coagulation,  with  a  Serum  ;  to 
all  which  I  afterwards  added  the  powder  of 
Coral,  both  becaufe  it  is  efteemed  a  Specifick 
in  a  Rheumatifm ;  and  I  thought  the  effer- 
vefcence,  which  would  follow,  might  dif- 
folve  fome  part  of  the  Curd  which  the  acid 
had  produced :  but  I  found  no  fuch  effed 
from  it,  nor  from  Antimonium  Diaphoretic 
cum ,  Crabs  Eyes,  nor  any  thing  of  a  teftace- 
ous  nature,  that  I  tried.  All  the  following 
Experiments  I  made  with  it  when  it  was  cold: 
I  made  the  fame  when  it  was  hot ;  but  be¬ 
caufe  to  give  a  diftinct  account  of  both  of 
them,  would  be  little  better  than  a  Tautolo¬ 
gy,  I  fhall  only  obferve,  that  thofe  which 
were  made  with  it  cold,  did  produce  the 


fame  effedt  when  it  was  warmed,  to  wit,  a 
Coagulation,  with  Acids  and  Stipticks,  only 

in  a  higher  degree.  And  whereas  the  Coagu¬ 
lations 
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lations  which  were  made  when  it  was  in  one 
ftate,  did  only  change  it  into  a  thick  Jelly, 
without  any  Serum ,  after  the  manner  of  a 
Cheefe,  when  it  is  newly  fet,  as  they  term  it ; 
which  over  the  Fire  afterwards  exhibited  two 
diftinfl:  parts,  a  Coagulum ,  and  a  Whey  :  in 
the  other,  that  is,  when  the  Mucilage  was 
hot,  the  mixtures  which  coagulated  it,  pro¬ 
duced  a  harder  Curd,  and  a  Serum  diftindt 
from  it.  By  dropping  in  fome  of  the  De¬ 
ception  of  Galls  to  fome  of  it,  I  turned  the 
whole  into  a  gelatinous  Mafs,  and  it  was  all 
a  fort  of  Coagulum ,  like  a  fkin,  of  a  whitifh 
colour,  and  fo  tough  as  to  hang  all  together, 
when  I  took  it  up  with  a  Needle.  This  Coa¬ 
gulum ,  or  Jelly,  being  laid  in  the  Sun,  and 
dried,  the  parts  of  it  ltuck  all  together  in  one 
piece,  but  was  very  friable,  and  eafily  rubbed 
to  a  powder,  which  was  very  much  like  fine 
flower.  The  fame  effedt  had  the  ftrong  infu- 
fion  of  j Balaujha,  Red  Roles,  Pomegranate- 
Pills,  and  the  Peruvian  Bark ;  altho’  there 
was  fome  difference  in  the  Coagulation  ac¬ 
cording  to  the  different  degrees  of  their  ad- 
ftringency.  With  a  few  drops  of  Aqua  Forth 
diflilled  upon  it,  the  Mucilage  was  immedia¬ 
tely  coagulated;  tho’  the  Coagulum ,  which 
was  white,  was  fo  tender  that  it  would  by 
agitation  be  diflolv’d  in  fair  water,  and  make 
it  of  the  fame  colour,  almoft  like  Milk,  Spi¬ 
rit 
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rit  of  Nitre  made  exadly  the  fame  alteration 
in  it,  as  Aqua  Fortis  did,  a  Coagulum ,  which 
was  of  a  white  colour.  From  which  Pheno¬ 
menon  I  fliall  afterwards  endeavour  to  give 
the  reafon,  why  the  injuries  of  the  Air,  and 
taking  cold,  are  fo  frequently  the  occafion  of 
the  Gout  and  a  Rheumatifm.  Vinegar,  Spi¬ 
rit  of  Salt,  of  Vitriol,  Oil  of  Vitriol,  and  of 
Sulphur,  in  fome  Mucilage  which  I  tried  it 
with,  did  not  make  any  confiderable  altera¬ 
tion  when  it  was  cold;  but  in  fome  other  it 
did  more,  whtn  Aqua  Fortis  and  Spirit  of  Ni¬ 
tre  did  produce  in  all  the  fame  effeds  in  the 
fame  degree.  And  I  could  not  but  admire  to 
fee,  that  fo  ftrong  an  acid,  as  Oil  of  Vitriol, 
fhould  have  no  greater  effed  upon  it  to  alter 
it,  not  fo  confiderable  as  that  of  Vinegar; 
which  makes  me  think,  that  it  is  not  always 
the  high  degree  of  acidity  that  works  this 
change;  but  there  feems  fomething  particu¬ 
lar  in  Wines,  which  difpofes  them  to  coagu¬ 
late  this  Liquor,  when  any  of  them  are  made 
ufe  of,  and  thofe  parts  of  them  which  are  apt 
to  ad  thus  upon  it,  are  caft  into  thofe  Inter- 
ftices,  where  they  have  the  Mucilage  fmgly 
to  work  upon.  And  therefore  we  find  how 
readily  any  Wines  do  procure  the  Paroxyfms 
of  the  Gout,  where  the  tone  of  the  Glands  is 
weakned,  and  the  Patient  has  a  difpofition  to 
this  Diltemper,  which  agrees  with  thofe  trials 
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I  made  with  fome  of  them.  For  Claret, 
White-Wine,  and  even  Sack,  but  the  Claret 
efpecially,  did  make  a  Coagulum  in  the  Mu¬ 
cilage  like  a  Jelly.  And  it  was  not  ftrange3 
that  Claret,  which  has  both  an  Acid  and  a 
Stipticity  in  it,  fhould  produce  the  greateft 
Coagulation.  A  mercurial  water,  made  of 
Sublimate  and  Aqua  Calcis ,  made  a  very  con- 
fiderable  whitifh  Coagulation,  and  render’d 
it  all  a  thick  Jelly ;  which  being  held  over 
the  Fire,  turn’d  to  a  Curd,  and  a  Serum .  A 
Solution  of  Roman  Vitriol  produced  a  Coa¬ 
gulation  likewife  :  fo  did  Alum,  difTol’d  in 
Water ;  but  it  made  a  greater  alteration  in 
fome,  than  it  did  in  others,  tho’  the  Muci¬ 
lages  were  taken  from  fubjedts  of  the  fame 
Species.  Saccharum  Saturni  did  infpiffate 
it,  which  appeared  to  be  a  true  Coagulation  i 
becaufe  with  the  Fire  they  would  turn  to  a 
diftindt  Coagulum  and  Serum.  Salt  of  Worm¬ 
wood  made  no  fenfible  alteration,  only  it 
feemed  a  little  thicker ;  to  which  I  put  fome 
of  the  Decoftion  of  Galls,  which  imme¬ 
diately  produced  a  Coagulation.  Then  I 
dropt  in  fome  Spirit  of  Vitriol,  to  fee  what 
would  be  the  effedt  of  the  Colluclation  of 
the  Salt  and  Spirit ;  and  1  found,  after  it  was 
over,  that  the  Coagulum  and  ferous  part  were 
diftinguifh’d,  and  the  Serum  limpid,  like  Wa¬ 
ter*  I  took  fome  of  the  Decodtion  of  Galls, 

and 
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and  added  to  it  Spirit  of  Vitriol,  intending  to 
make  a  Strong  acid-auilere,  where  I  obferv’d 
that  thefe  two  by  themfelves  produced  a  Coa¬ 
gulation;  and  ftirring  of  them  together,  to 
fee  if  the  whole  might  not  be  brought  to  mix 
by  that  means,  I  found  the  Coagulum  turn’d 
into  a  vifcous  Body,  and  a  perfect  foft  Gum. 
Then  I  took  out  the  Gum,  and  poured  fome 
Mucilage  to  the  refiduous  Liquor,  by  which 
it  was  chang’d  fo  as  to  affume  a  whitifh  co¬ 
lour,  but  was  not  confiderably  coagulated ; 
which  it  was  the  lefs,  becaufe  the  auftere 
parts  were  molt  of  them  with  fome  ol  the  a- 
cid  precipitated  into  the  Gum  which  I  had  Se¬ 
parated  from  the  l'erous  part.  But  it  the  Spirit 
of  Vitriol  and  the  Mucilage  are  firft  mix’d, 
and  the  auftere  Liquor  be  afterwards  added, 
they  make  a  confiderable  and  plentiful  Coa¬ 
gulum ,  which  will  only  be  broken  into  Smaller 
parts,  and  not  be  diiiolved  in  water.  Aqua 
Fortis,  and  the  Decodtion  of  Galls  being  both 
dropt  into  lome  ot  the  Mucilage,  made  a 
white  Coagulum ,  which  likewife  was  not  dif- 
folvable  in  water,  although  with  Oleum  Far- 
i art  per  deliquium  ;  and  fo  with  Spirit  of  Salt 
Armoniack  dropt  upon  it,  1  prefently  diffolv’d 
it.  I  found  likewife,  that  the  Coagulum  made 
with  the  infuiion  of  Pomegranate  Pills,  Red 
Roles,  and  Balaujlia,  being  mix’d  with  fome 

of  the  Mucilage,  to  which  an  acid  had  been 

put, 
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put,  made  the  Coagulum  more  firm,  fo  that 
it  would  not  diiTolve  in  fair  water;  but  yet 
the  Oleum  T ’art ari  per  deli quium>  and  the  Spi¬ 
rit  of  Salt  Armoniack  did  the  Bufmefs  in  all 
of  them.  The  Coagulum  of  the  Mucilage, 
made  with  an  acid,  and  the  infufion  of  the 
Peruvian  Bark,  and  feveral  other  Aftringents, 
I  kept  and  dried ;  which  when  they  were 
firft  put  to  the  Teeth,  feemed  a  little  gritty, 
though  after  they  were  moift,  they  were  of 
a  fofter  nature.  I  cannot  but  take  particu¬ 
lar  notice,  that  all  the  mixtures  made  of  the 
Mucilage  with  an  acid  and  an  auftere,  pro¬ 
duced  not  only  a  plentiful  Coagulation  of  a 
white  colour,  but  fuch  a  one  as  was  of  a 
thicker  confiftence,  and  not  diffolvable  in  fair 
water,  as  that  was  which  was  made  with  an 
acid  only ;  becaufe  I  fhall  have  occafion  to 
make  ufe  of  this  obfervation,  when  I  come 
to  explain  the  manner  how  the  Pophi  are 
produced  in  a  nodofe  Gout- 

And  now  I  come  to  give  an  account  of 
fome  ill  Offices  which  the  mucilaginous 
Glands  fometimes  perform  to  thofe  parts, 
where  they  are  feated ;  which  being,  as  I 
faid  before,  either  about  the  Mufcles,  or  in 
the  Interfaces  of  the  Joints,  do  in  the  one 
confpire  with  other  caufes  to  procure  a  Rheu- 

matifm,  and  in  die  other  the  Gout,  And 
firft, 
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Mull  own,  that  this  Diftemper, 
“  '  having  its  feat  in'  the  Mufcular 

parts,  may  feem  to  lie  out  of  the 
compafs  of  my  Argument,  as  my 
Difcourfe  has  a  refpedl  to  the  Bones ;  but  as 
I  am  now  concerned  with  the  mucilaginous 
Glands,  it  lies  fo  in  my  way  that  I  fhould 
think  my  felf  guilty  of  the  negledt  of  fome 
part  of  my  bufinefs,  if  I  fhould  not  take  this 
occafion  to  offer  fomething  concerning  it. 
And  what  I  fhall  fay  of  it,  is  to  be  underflood 
of  a  true  Humorofe  Rheumatifm :  for  that 
which  is  Scorbutical,  being  nervous;  and 
thefe  Glands  feeming  to  be  innocent,  and  to 
have  no  hand  in  it,  my  Difcourfe  concerning 
them  does  not  lead  me  to  confider  it. 

That  a  true  Rheumatifm  is  caufed  by  a 
flux  of  humours  to  the  parts  affedled,  is  uni- 
verfally  received  and  underflood  by  Phyfici- 
ans ;  and  this  Notion  agrees  not  only  with 
the  Senfe  which  they  have  of  it,  but  with  the 
Name  too,  which  they  have  given  it,  tho’ 
the  manner  in  which  the  morbinck  Matter  is 

thrown 
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thrown  upon  the  parts  affedted,  has  never 
been  truly  explained ;  nor  could  it  be  known 
without  the  obfervation  of  thefe  mucilagi¬ 
nous  Glands  feated  amongd  them.  My  buli- 
nefs  therefore  fhall  be  to  enquire  both  what 
the  nature  of  the  humour  is,  which  caufes  it, 
and  what  way  it  is  convey’d  to  the  parts 
which  it  affedls :  from  both  which  confiderd, 
I  Avail  endeavour  to  account  for  the  Symp¬ 
toms  of  this  Didemper. 

The  Humour  cannot  be  thought  to  be  the 
Mucilage  it  lei f,  in  its  proper  and  natural 
State ;  for  it  is  too  mild  and  inoffenlive  to  the 
tendered;  and  mod  fendble  Fibres,  otherwife 
we  Ihould  be  naturally  and  continually  af¬ 
flicted  with  this  Didemper  in  fome  degree  or 
other.  Nor  can  we  fuppofe,  that  the  Muci¬ 
lage  does  at  that  time,  when  a  Rheuma¬ 
tism  happens,  degenerate  in  die  Blood  in¬ 
to  any  luch  quality,  as  makes  it  acrious  or 
pungent  to  the  parts :  for  then  all  the  parts  of 
the  Body  that  have  Glands,  which  feparate 
the  Mucilage,  mud  necedarily  be  affedted  it 
the  fame  time.  It  is  therefore  a  preternatural, 
a  morbifick  Matter,  didincl  from,  the  Muci¬ 
lage,  lurking  ftrd  in  theMals  of  Blood;  which 
being  dangerous  and  uneafy  to  Nature,  irri¬ 
tates  the  powers  of  it  to  purge  the  Mafs  of 
Blood  from  it.  But  yet  it  does  not  feem  to  be 
the  fame  in  all  Rheumatifms ;  but  that  diffe- 
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rence  which  may  be  conceived  to  be  in  the 
Humours  that  are  capable  of  exciting  fuch 
pains,  may  rationally  be  fuppofed  to  be  in 
that  which  is  the  caufe  of  this  Diftemper; 
which  I  therefore  judge  to  be  of  three  forts* 
Sometimes  it  is  acrious  and  more  fubtle,  and 
of  fuch  a  nature,  that  tho’  it  procures  an  acute 
pain,  and  is  almoft  intolerable  to  the  fenfible 
Fibres,  yet  it  does  not  coagulate  nor  infpiffate 
the  Mucilage  with  which  it  is  mixed,  when  it 
comes  into  the  Interfaces  of  the  Mufcles;  as 
things  of  that  nature  will  not  do  it  out  of  the 
Body:  but  becaufe  it  is  hot  and  volatile,  and 
fo  not  only  diftends  the  parts  by  its  influx,  but 
diforders  the  Spirits,  and  agitates  the  Particles 
of  the  Blood,  which  by  its  quantity,  and  the 
compreffion  of  the  extremities  of  the  Veffels 
it  obdrudts,  there  arifes  a  heat,  and  a  greater 
inflamation  in  the  parts  which  fwell.  This 
matter  is  eaflly  and  quickly  mandated  trom 
one  part  to  another  5  fo  that  the  dwellings,  e- 
.  fpecially  before  the  inflammation  arifes,  are 
not  fo  permanent,  nor  the  pain  fo  firmly  fix'd 
in  anyone  part  5  but  wherever  it  is,  it  gives 
the  fenfe  of  a  burning  and  fiery  quality. 

Sometimes  the  matter  is  Saline,  where,  tho* 
the  fixt  Salt,  as  I  obferved  of  Salt  of  Worm¬ 
wood  ,  may  a  little  infpiffate  the  mucilaginous 
Liquor,  yet  it  does  not  give  it  fuch  a  confid¬ 
ence  as  makes  it  certainly  and  pertinacioufly 


226  Of  a  Rheumatism. 

fix,  iho  it  moves  up  and  down  with  left 
quicknefs;  and  the  pain  does  not  lo  frequent¬ 
ly  floift  its  feat  ,  as  when  the  matter  is  acrious 
and  more  fubtie:  befides  which,  the  fenfe  of  it 
is  different,  as  it  is  pungent  and  lancinating. 

But  then,  thirdly,  it  is  fometimes,  and  moll 
commonly,  an  Acid,  or  kind  of  Corrofive:  In 
which  cafe,  tho’  the  matter,  whilll  it  is  in  the 
Mafs  of  Blood,  be  not  thick  and  gelatinous, 
yet  when  it  comes  to  be  ieparated  from  the 
fanguineous  Mafs,  and  to  be  mix'd  with  the 
Mucilage  in  thofe  parts  where  the  Mucilage 
is  depolited,  it  coagulates  it,  and  makes  it  a 
lore  of  a  Jelly,  in  the  fame  manner  as  it  will 
be  altered  by  Spirit  of  Nitre,  and  other  Acids. 
And  it  not  only  appears  from  moll  of  thofe 
Experiments,  which  I  have  mentioned,  that 
the  mucilaginous  Liquor  may  be  thus  coagu¬ 
lated  in  the  Body  3  but  in  fome  Rheumaticai 
cafes  it  is  evident,  that  it  is  fo.  I  will  not  in¬ 
fill  upon  what  may  be  frequently  obferved 
from  the  application  of  Veficatories  in  this 
Diftemper,  how  there  appears,  when  the 
Blifter  is  raifed  and  taken  off,  under  the  Cuti~ 
tula,  a  tough  Jelly,  like  a  thick  fkin,  which  I 
have  afterwards  dilfolved,  becaufe  this  may 
not  pafs  for  demonftration;  but  I  have  met 
with  the  account  of  one  cafe,  which  does  un¬ 
deniably  prove  it:  it  is  in  a  College  of  Prac¬ 
tice,  read  by  Dr,  Drelincourt  at  Leyden ,  where 

he 
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lie  fays,  he  himfelf,  in  a  Perfon  that  died  of  a 
Rheumatifm,  found  a  Jelly,  concreted  upo 
the  fuperficies  of  the  Mufcles,  of  the  thicknefs 
of  two  or  three  Ducats.  And  I  had  lately  the 
opportunity  of  obferving  one  Chyrurgical 
cafe,  and  the  account  of  another,  from  Mr 
Edward  Bulkley ,  a  curious,  and  obferving, 
and  fkilful  Surgeon  of  this  Town,  which  con¬ 
firmed  me  in  my  opinion.  The  Patients  were 
both  of  them  his.  They  had  a  large  Tumor 
in  one  of  the  Thighs;  which  he,  finding  a  fluc¬ 
tuation  of  matter,  opened  by  a  Cauftick,  and 
there  ran  out  a  large  quantity  of  matter;  fome 
Ounces  of  which  I  faw,  as  it  was  taken  from 
one  of  them,  and  it  was  not  any  thing  like  a 
Pus ,  but  plainly  like  Milk,  turned  to  a  Poflet, 
confifting  of  fome  pretty  large,  and  many 
fmaller  pieces  of  white  Curd,  mixed  with  a 
Serum ,  and  was  lodged  in  the  Interfaces  of  the 
Mufcles,  where  the  Mucilage  is  feparated  and 
depoflted.  Now  as  my  obfervation  of  the  mu¬ 
cilaginous  Glands  about  the  Mufcles  may  in¬ 
form  us,  what  way  the  morbifick  humour 
was  brought  thither,  and  my  Hypothefis  does 
explain  the  manner,  how  the  matter,  which 
was  found,  was  generated  there;  fo  thefe  ob- 
fervations  do  feem  to  me  clearly  to  prove 
what  I  would  argue  for:  that  the  Mucilage  is 
fometimes  coagulated  in  the  Body,  whilft  the 

Matter  is  animated;  efpecially  when  I  confi- 
'  “  Qjz  dec 
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der  how  exadtly  it  agreed  with  fome  altera* 
tions  I  found  in  the  mucilaginous  Liquor,  from 
fome  mixtures  I  made  with  it>  when  I  had 
made  it  hot. 

When  the  quality  of  the  morbifick  matter 
is  acid,  and  the  Mucilage  is  coagulated,  the 
pains  are  more  fix'd,  fo  that,  tho'  they  arife  in 
fome  other  parts,  yet  thofe  which  were  the 
firft  Fruits  of  the  Patients  m fiery,  continue 
immoved,  the  pains  are  corroding ;  fo  that  we 
have  thefe  Patients  complaining  of  a  gnawing 
(fo  they  are  pleafed  to  compare  it)  as  if  Dogs 
were  tearing  of  their  Flefh:  and  this  is  that 
Stubborn  and  Chronical  Cafe,  which  fome- 
times  perfifts  for  half  a  year,  or  longer,  and  it 
may  be  is  never  overcome  by  all  the  Art  and 
Inftruments  of  Fhyfick.  But  yet  as  there  is  a 
difference  in  the  nature  of  the  acid,  and  the 
degree  of  acidity,  fo  the  degree  of  the  Coagu¬ 
lation  is  fometimes  lefs,  and  fometimes  great¬ 
er;  and  confequently  the  Diftemper  is  with 
more  or  lefs  difficulty  vanquifhed. 

It  is  very  probable,  that  fometimes  there  is 
the  addition  of  an  auftere,  which  confpires 
with  the  acid  to  coagulate  the  Mucilage,  and 
then,  as  the  confidence  of  it  is  rendered  thick¬ 
er,  fo  it  is  more  tough  and  difficult  to  be  difi 
folved,  which  makes  the  cafe  more  Stubborn 
and  Chronical.  However,  I  do  not  think  it 
is  at  any  time  an  auftere  only,  when  the  pains 
are  acuta  .  The 
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The  way  of  conveyance,  by  which  this  hu¬ 
mour,  whatever  the  nature  of  it  is,  is  derived 
to  the  mufcular  parts,  is  by  the  mucilaginous 
Glands,  and  that  in  the  manner  of  a  Crijis ; 
fo  that  the  preternatural  Humour  and  the 
Mucilage  are  caft  into  the  fame  Receptacles, 
into  the  Interfaces  of  theMufcles,  where  they 
will  come  to  be  mix’d  together :  and  if  the 
morbifick  matter  be  an  Acid,  Experiments  tell 
us,  that  the  confequence  will  be  a  Coagulation. 

The  firft  occafion  of  this  Diftemper,  is 
known,  to  be  generally  the  taking  of  Cold ; 
and  then  it  feems  to  be  from  a  nitrous  acidi¬ 
ty,  and  fuch  a  kind  of  Spirit  in  the  Air,  as  de~ 
ftroys  the  due  mixture  of  the  parts  of  the 
Blood,  fixing  the  Spirits  and  thofe  Volatile 
parts,  whofe  motion  and  activity  do  natural¬ 
ly  fo  agitate  all  the  reft,  as  to  confound  one 
with  the  other,  and  to  preferve  thofe  which 
are  of  the  fame  nature,  from  running  toge¬ 
ther;  which  is  the  mixture  of  the  fanguine- 
ous  Particles.  And  when  the  Air  is  in  an  ex¬ 
traordinary  degree  impregnated  with  fuch  a 
Spirit,  then  is  this  Difeafe  more  frequent  and 
Epidemical. 

That  the  Air  does  confift  partly  of  a  Nitre, 
or  nitrous  fpirit,  is  of  late  an  Opinion  fo  ge¬ 
nerally  received,  and  fo  ftrenuoufly  defended, 
that  he  is  almoft  thought  a  Reretick  in  Philo- 

fophy  that  denies  it.  Now  that  this  nitrous 

O  3  Ipirit 
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fpirit  may  be  admitted  into  the  Body,  even  by 
the  Pores  of  the  Skin,  I  do  not  fee  how  any 
one  can  queftion,  who  confiders  how  the  parts 
of  Mercury,  how  thofe  of  oily  Liniments  and 
Ointments,  which  are  more  grofs,  will  infinu- 
ate  themfelves  this  way.  Being  therefore  re¬ 
ceived  in  fuch  a  quantity  as  to  precipitate  the 
Blood,  and  to  produce  a  ferofity  in  it,  it  Com¬ 
municates,  as  coagulating  Liquors  will  do,  its 
own  quality  efpecially  to  the  Serum ;  which 
being  thus  altered,  becomes  apt  to  coagulate 
the  Mucilage,  when  they  meet  together  in 
the  fame  Cavity :  tho’  I  do  think,  that  when 
any  Rheumatick  pain  feizes  any  part  upon  the 
immediate  influence  of  the  Air,,  as  when  it 
does  affect  that  place  particularly  upon  which 
the  cold  Air  ftrikes  in  an  unufual  manner,  it 
does  more  immediately  affedt  the  Mucilage, 
by  penetrating  thro’  the  Pores  of  the  parts  in¬ 
to  the  very  Cavities  or  Interlfices  where  the 
Mucilage  is  depofited,  And  that  fuch  a  ni¬ 
trous  fpirit  of  the  Air  will  coagulate  this  Li¬ 
quor,  when  it  either  mingles  with  it  per  J'e,  or 
Communicates  an  acidity  to  the  Serum  of  the 
Blood,  and  is  conveyed  to  it  in  that  Vehiculum , 
we  .may  be  fenfible  from  that  Experiment 
which  I  made  with  the  Mucilage  and  Spirit  | 
of  Nitre. 

The  taking  of  cold,  as  is  evident,  does  al¬ 
ter  the  Crajis  of  the  Blood  fo,  that  fome  parts 
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of  it  lofe  their  due  mixture,  and  degenerate  fo 
far  as  to  become  unfit  ever  to  be  intimately 
and  amicably  mix’d  with  the  fanguineous 
Mafs  again;  and  thereupon  Nature  ufes  her 
endeavours  to  exclude  them,  that  they  may 
neither  deftroy  the  Diathejis  of  the  Blood,  nor 
continue  to  difturb  its  Circulation.  Therefore 
it  is  obvious  to  our  Obferyation,  that  there 
follows  either  a  Fever,  which  is  only  an  at- 
tempt  to  overcome  and  exclude  that  Hetero¬ 
geneous  Matter,  which  endeavour  is  more 
fenfible  and  protra<3ed,  becaufe  the  matter  is 
not  excluded  by  any  Glands,  which  perhaps 
may  therefore  be  retained  in  the  Blood;  be¬ 
caufe  the  Particles  of  it  are  not  yet  accommo¬ 
dated  to  the  Pores  of  any  Glandules :  and  as 
the  violent  commotion  in  the  Mafs  of  Blood 
at  that  time  is  in  order  to  expel  them,  fo  we 
may  fuppofe  it  is  no  lets  to  break,  and  io  figu- 
rate  them,  that  they  may  be  capable  of  being 
excerned  by  fome  Glands,  which  when  it  is 
once  done,  there  follows  a  Crijis.  I  fay,  there 
follows  either  fuch  a  Fever,  or  fome  Evacua¬ 
tion.  Sometimes  Nature  is  fo  intent  upon 
this  affair,  and  fo  violent  in  her  attempts  to 
throw  off  this  matter,  as  to  fuftain  the  lofs  of 
her  own  Treafure  and  the  purer  parts  of  the 
Blood,  in  the  exclufion  of  thofe  which  are  In- 
congrous  and  Morbifick;  as  when  the  Crijis 
is  made  or  endeavoured  by  a  Hemorrhage: 

Q_4  but 
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but  commonly  this  is  done  without  that  ex-* 
pence,  and  then  it  is  by  the  glandular  Sluices, 
but  not  always  by  the  fame;  fometimes  by 
thofe  of  one  fort,  and  fometimes  by  thofe 
of  another,  according  as  they  are  difpofed  to 
receive  and  feparate  the  morbifick  Particles. 
Therefore,  upon  a  Cold  we  have  fometimes 
a  Crijis  by  the  Glands  of  the  Nofe,  as  in  a  Co¬ 
ryza-,  or  by  the  falivatory  Glands :  at  another 
time  by  them  of  the  T rachea  and  Bronchia, 
as  in  a  Cougn,  or  Catarrh  upon  thofe  parts ; 
fometimes  by  the  cutaneous  Glands,  and 
fweating;  fometimes  by  thofe  of  the  Inte¬ 
rnes,  and  a  Diarrhaa.  Neither  are  the  mu¬ 
cilaginous  Glands  always  excufed,  but  the 
Mafs  of  Blood  exonerates  it  felf  by  them,  by 
which  the  morbifick  humour  being  feparated, 
it  is  necefiarily  call  upon -the  Mufcles  and 
Tendons,  where  the  nitrous  Spirit,  Commu¬ 
nicated  from  the  Air,  and  the  matter  deprav¬ 
ed  by  it  coming  to  act  upon  the  Mucilage 
fingly,  doe  infpilfate  it,  and  produce  that  Bi~ 
ilemper  which  we  call  a  Rheumatifm. 

Altnougn  this  Diftemper  does  often  owe 
its  Original  to  the  preception  of  Cold,  yet  it 
is  fometimes  contracted  from  other  caufes, 
and  occafioned  from  the  liberal  drinking  of 
Rhemfh-Wine,  anu  thofe  Liquors  which  are 
In  the  fame  manner  acid.  Neither  have  we 
any  reafon  to  wonder  at  it,  when  we  confi- 

der 
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Her  the  nature  of  the  Blood,  and  the  Chyle, 
which  does  daily  feed  the  Veffels,  and  repairs 
the  fanguineous  Mafs.  I  need  not  go  about 
to  prove,  that  the  Chyle  is  of  the  nature  of 
Milk,  lince  the  Opinion  has  generally  pre¬ 
vailed,  that  Milk  is  the  very  Chyle,  conveyed 
to  the  Breads  either  by  the  Arteries,  before 
it  is  affimilated  to  the  Blood,  or  by  more  im¬ 
mediate  Duds.  And  Experiments  do  tell 
us,  that  they  both  undergo  the  fame  altera¬ 
tion  from  the  mixture  of  an  Acid.  What  muft 
we  then  think  of  the  Blood,  which  is  every 
day  renewed  and  maintained  by  it,  but  that 
it  borders  upon  the  nature  of  it  ?  fo  that  fince 
.  four  Liquors  do  produce  a  ferolity  and  a  Coa¬ 
gulation  in  one,  we  muft  exped  they  will  make 
an  alteration  in  the  Blood,  which  is  fome- 
what  like  it,  tho’  not  in  the  fame  degree,  efpe- 
cially  if  we  drink  plentifully  of  Liquors  that 
have  much  of  an  acidity  in  them,  whiift  the 
Chyle  retains  its  ladeal  nature,  and  before  it 
is  affimilated  to  the  Blood.  And  I  knew  one, 
in  whofe  cure  I  was  concerned,  who  was 
Scorbutical,  that  upon  the  drinking  of  fharp 
Wines,  fuch  as  White-Wine  and  Rhenifh, 
efpecially  at  that  time  when  fome  of  the  Chyle 
was  yet  in  the  ladeal  Veffels,  and  whiift  that 
which  was  newly  fupplied  to  the  Blood- Vei- 
fels,  *  was  milky,  would  find  the  fame  effed  as 

from  the  injuries  of  the  Air,  to  wit,  plainly  a 
J  Cold, 
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Cold,  for  fo  I  muft  call  it,  in  his  Head,  and  a 
Coryza .  And  when  we  find  thefe  Wines  fo 
Diuretick,  it  argues  fomething  like  a  Coagu¬ 
lation,  which  caufes  many  of  the  ferous  parts 
to  lofe  their  mixture,  and  difpofes  them  to  a 
Reparation. 

When  thefe  parts  are  fo  altered  and  once 
deprived  of  their  due  mixture  (as  they  are 
never  again,  or  not  eafily  to  be  reduc'd  to 
their  natural  ftate,  nor  in  that  which  they  are 
in,  confident  with  the  good  Crafts  and  regu¬ 
lar  motion  of  the  Blood)  they  become  a  pec¬ 
cant  and  an  offenfive  humour  $  fo  that  the 
bufinefs  of  Nature  then  is,  as  in  a  Cold,  to 
extrude  them  from  the  fanguineous  Mafs. 
And  what  is  that  plentiful  excretion  of  Urine, 
which  commonly  attends  or  follows  the  libe¬ 
ral  drinking  of  fucb  Liquors,  but  a  kind  of 
critical  Evacuation  of  Serum ,  or  a  depuration 
of  the  Mafs  of  Blood  from  fome  parts  of  it, 
which,  when  they  are  precipitated,  and  have 
loft  their  due  mixture,  agree  better  with  a 
Chamber-pot  than  the  fanguiferous  Veftels. 
r  A.s  ferous  parts,  altered  by  the  nitrous 
Spirit  of  the  Air,  fo  neither  the  acid  Liq  uors 
which  we  drink,  nor  the  Serum ,  precipitated 
by  them,  are  always  leparated  by  the  fame 
Glands.  Tho’  this  feparation  is  often  by  the 
Kidnies,  yet  fometimes  it  is  made  by  thofe 
which  fuppjy  the  Saliva ,  efpecially  in  fome 

Scor- 
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Scorbutical  Perfons,  which  I  have  often  ob- 
ferv’d  :  fometimes  thefe  Liquors  not  only  in- 
creafe  a  Cough,  and  heighten  the  Symptoms 
of  it,  which,  experience  tells  us,  will  be  the  ef¬ 
fect  of  our  ordinary  drink ;  but  they  fome¬ 
times  produce  a  Catarrh  upon  the  Lungs;  and 
fometimes  it  fo  happens,  that  the  morbitick 
Matter  is  thrown  upon  the  mucilaginous 
Glands,  which  having  the  convenience  of 
exonerating  themfelves,  call:  it  off  into  the 
Interfaces  of  the  Mufcles  and  Tendons.  Be¬ 
ing  depofited  in  the  Receptacles,  if  I  may  fo 
call  them,  of  the  Mucilage,  it  mixes  with  it: 
and  as  we  fee  that  the  Acid,  which  produces 
a  Coagulum  and  a  Serum  in  any  Liquor,  Com¬ 
municates  its  own  quality  more  especially  to 
the  Serum ,  fo  thefe  Wines,  which  caufe  a  kind 
of  Coagulation  in  the  Blood  or  Chyle,  will 
impregnate  thofe  ferous  parts,  whofe  due 
mixture  they  deftroy,  with  an  acid  quality, 
and  render  them  of  fuch  a  nature,  as  that  they 
will  coagulate  the  Mucilage  when  they  come 
to  mingle  with  it,  as  I  have  fhewn  that  thefe 
Wines  themfelves  will  do  it. 

Altho’  the  humour,  thus  feparated,  does 
produce  a  new  Diftemper,  it  is  no  more  im¬ 
proper  to  call  it  a  Crifis,  than  Buboes,  and  the 
dwellings  of  the  Parotides  in  Peftilential  Fe¬ 
vers.  For  tho’  it  be  not  fo  in  refpect  to  the 

whole  Body,  yet  in  refpect  to  the  Mafs  of 
'  Blood 
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Blood  it  is.  And  I  have  obfervM  where  a, 
Rheumatifm  has  been  evidently  critical  3  as 
particularly  in  one  Patient  I  had,  who'  la- 
,  .  ,  ,  ah  e\  er,  in  the  Declenfion  of 

which  there  came  on  a  Rheumatifm  in  her 
Arms,  which  without  doubt  was  one  thing 
that  folved  it,  as  Nature  excluded  from  the 
Mafs  of  Blood  part  of  that  Matter  which  be¬ 
fore  had  difordered  it,  by  the  mucilaginous 
Glands  of  thofe  parts. 

The  Symptoms  oi  this  Diftemper  may  be 
eafily  and  fairly  accounted  for  from  the  na« 
cure  of  the  Matter,  and  the  caufes  of  it,  as  1 

exP^a*ned  them,  and  the  manner  in 
which  I  have  fuppofed  it  is  produced.  They 
are  generally  a  fwelling  of  the  parts' affedted* 
feme  times  with  a  rednefs,  fevere  and  acute 
pains  3  there  is  commonly  a  Fever,  a  rigidity 
in  the  parts,  and  fometimes  in  the  declenfion 
a  Stupor  and  Stiffnefs. 

For  the  firft,  the  Tumours,  thev  muft  ne- 
cefiarily  attend  this  Difeafe,  if  it  be  caufed  in 
that  manner  in  which  I  have  endeavoured  to 
prove  it  is.  For  when  the  morbifick  Matter 
is  plentifully  feparated  by  the  mucilaginous 
Glands  of  the  Mufcles,  and  caft  into  the  In-* 
terftices,  it  cannot  but  diftend  and  raife  thofe 
parts  which  lie  above  it.  And  befides,  what 
is  lodged  in  thofe  Cavities  between  the  Muf 
cles,  the  Catarrh  or  vafl  influx  of  the  Hu* 

mour, 
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mour,  will  in  an  extraordinary  manner  fill  and 
diftend  the  Glands  themfelves,  and  fo  far  in- 
creafe  the  thicknefs  of  the  Membrana  com* 
munis  Mufculorum ,  as  to  caufe  a  fenfible  ele¬ 
vation  of  the  parts  which  lie  over  it.  Thus 
we  fee  the  Glands  on  the  infide  of  the  Nofe 
in  a  Coryza  are  fbmetimes  fo  diftended,  the 
Membrane  of  the  Noftrils  fo  tumified,  that 
the  paflages  are  ftopt,  and  we  are  oblig'd  to 
find  another  way  for  the  infpiration  and  ex¬ 
piration  of  the  Air.  And  fuch  a  fwelling  and 
thicknefs  I  obferv'd  in  thofe  parts  of  the  com¬ 
mon  Membrane  of  the  Mufcles  which  I  found 
Hydropical. 

With  the  influx  and  plenitude  of  the  mor- 
bifick  Matter,  confpires  that  which  follows 
upon  it,  an  obftrudtion  in  the  Blood- Veflels* 
This  is  evident,  that  a  fmall  compreffion  upon 
the  Veflels,  where  they  are  minute,  will  force 
one  fide  of  them  to  be  contiguous  to  the 
other  5  and  where  the  compreffion  is  great,  as 
it  muft  be  where  there  is  fuch  a  preternatural 
fulnefs  and  fwelling  of  the  adjacent  parts,  we 
may  well  fuppofe  the  Veflels  to  be  fo  obftrucft- 
ed,  that  the  Blood  can  at  beft  but  with  dif¬ 
ficulty  Circulate  thro'  them :  fo  that  the  con¬ 
tinual  appulfe  of  it  flowing  more  plentifully 
and  freely  into  them  than  it  can  proceed  into 
the  Veins,  will  fwell  and  diftend  the  Veflels 
in  which  it  is  obftry&ed  ?  as  we  fee  the  Veins 

will 
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will  be  minified  below  a  Ligature;  and  in  an 
Ophthalmia  we  find  the  obftrudtion  of  the 
Blood  will  fo  inlarge  the  Veflels  as  to  make 
them  appear  vifible,  which  were  before  im* 
difcernable. 

The  reafon  of  the  pains  we  may  be  able  ea~ 
fily  to  underftand  from  the  Nature  which  I 
fuppofe  the  morbifick  Matter  to  be  of.  When 
it  is  either  Saline  and  pungent*  acrious  and 
urent,  or  acid*  and  akin  to  a  Corrofive,  it  is 
diffident  to  excite  fuch  pains ;  and  we  can 
expect  no  better  treatment  from  it*  when  it 
falls  upon  fuch  fenfible  parts  as  the  Mufcles 
and  Tendons*  and  the  Membrana  co?n?nunii 
Mufculorum .  Befides,  the  fenfe  which  arifes 
merely  from  the  quality  of  the  Matter,  the 
copious  influx  of  it  into  the  parts  affedted 
ftretching  the  Fibres  beyond  their  natural 
tone,  does  aflfedt  them  with  a  dolorifick  fenfe* 
at  lead:,  by  making  them  tenfe,  it  renders  them 
more  fenfible  of  the  pain  excited  by  the  Salt* 
the  acidity  or  acrimony  of  the  humour,  which 
is  more  intenfe  or  moderate  as  the  quantity 
of  the  matter ;  and  the  degree  of  its  quality 
are  greater  or  lefs. 

The  Fever,  which  is  another  Symptom 
that  commonly  attends  this  Diftemper,  does 
firffc  arife  from  the  Heterogeneous  nature  of 
the  morbifick  Particles,  and  their  unfitnefs  to 
be  mix’d  with  the  Mafs  of  Bloody  at  which 

time 
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time  k  is  moftly  an  effort  of  Nature  to  expel 
them,  but  afterwards  it  is  continued  by  the 
acutenefs  and  fe verity  of  the  pains  exagitat- 
ing  the  Spirits,  and  producing  a  diforder  and 
a  tumultous  violence  in  their  motion 3  which 
they  Communicate  to  the  Blood,  as  they  have 
a  continual  influx  into  it,  to  invigorate  it  to 
promote  its  Circulation,  and  to  preferve  the 
mixture  of  its  parts.  And  to  this  Fever  fome- 
thing  may  be  added  from  the  comprefiion 
and  obftruftion  of  the  Blood-Veflels :  for 
when  the  free  Circulation  of  the  Blood  is  hin~ 
dered  in  one  part,  it  deems  obliged  to  move 
quicker  in  others  3  as  we  fee  in  a  River,  di¬ 
viding  it  felf  into  two  Channels,  if  one  of 
them  be  flopped  up,  the  motion  of  the  Water 
will  be  more  rapid  in  the  other, 

Befides  the  rigidity  which  neceffarily  fol¬ 
lows  the  fwelling  and  preternatural  fulnefs 
of  the  parts,  there  is  both  a  Stifnefs  and  Stu¬ 
por,  which  the  Patient  has  commonly  the 
fenfe  of,  after  the  Rheumatick  pains  are  in  a 
manner  gone  off.  Both  of  them  I  conceive  to- 
be  from  an  alteration  in  the  nature,  and  con¬ 
fidence  of  the  Mucilage,  and  the  effedls  par¬ 
ticularly  of  fuch  a  Rheumatifm  as  is  caufed 
by  an  Acid.  To  preferve  the  Fibres  flexible 
and  tenfile,  it  is  neceffary  that  they  be  lubri¬ 
cated  and  moiftened;  and  for  the  continual 
motion  and  influx  of  the  Spirits  into  them,  it 
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Is  requifite,  not  only  that  they  be  fupplied  iri 
a  fufficient  quantity,  but  their  paflages,  the 
Canaliculi  in  the  Nerves  and  fibrous  parts, 
mult  be  clear  too*  Now  when  the  Mucilage 
Is  coagulated,  it  becomes  unfit  to  lubricate 
the  Mufcles  and  Tendons,  or  to  moiften  and 
preferve  their  Fibres  fb  pliable  and  tenfile  as 
naturally  they  were.  Whereupon  they  cannot 
be  fo  eafily  contradled,  nor  thofe  parts  of  them 
which  approach  nearer  to  their  Origination 
when  they  adt,  Hide  fo  readily,  as  they  ought 
to  do*  And  there  may  be  fome  opposition  in 
the  Tendons  of  the  Antagonifl  Mufcles,  to 
their  own  extenfion,  as  they  muft  be  extend¬ 
ed  when  the  others  are  contradted.  I  did 
not  long  agone,  in  the  tendinous  Fibres  of  a 
Horfe,  obferve  tranfverfe  and  circular  wrin¬ 
kles  or  Corrugations,  which,  if  we  fuppofe  to 
be  in  our  own  Tendons  and  mufcular  Fibres 
when  they  are  not  extended,  which  we  have 
great  reafon  to  do,  then  we  may  reafonably 
think  that  the  coagulated  Mucilage,  infinuat- 
ing  it  fe If  into,  and  flicking  in  the  fmall  Fo¬ 
vea  or  Furrows,  hinders  the  free  and  eafy  ex- 
tendon  of  thofe  parts. 

So  the  Stupor,  or  numbnefs,  which  fome- 
times  affedts  the  parts  after  a  Rheumatifm, 
proceeds  from  the  fame  alteration  in  the  con¬ 
fidence  of  the  Mucilage.  For  although  the 
obftrudtion  and  defedt  of  the  Spirits  be  the 
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immediate  caufe,  yet  this  obftrudtion  arifes 
from  fuch  an  alteration  in  the  Nature  of  that 
Liquor  as  renders  it  unfit  to  perform  its  office, 
and  to  moiften  the  nervous  Fibres  j  for  want  of 
which  they  will  become  more  dry  than  they 
ought  to  be,  and  confequently  their  fmall 
Pipes  will  be  contradled :  fo  that  this  Diftem- 
per,  where  there  has  been  fuch  a  Coagulati¬ 
on,  leaving  fometimes  fuch  an  alteration  in 
their  temper,  as  contracts  and  ftreightens 
their  Canaliculi  or  fmall  Cavities,  impedes 
the  plentiful  influx  of  the  Spirits  into  them, 
and  their  courfe  thro’  them.  And  where  we 
have  fuch  a  Stupor,  I  am  apt  to  think  there 
remains  fome  part  of  the  infpiflated  Mucilage, 
after  the  pains  are  ceafed,  and  when  the  fwel- 
ling  in  a  manner  difappearsj  and  that  it  is 
thicker,  than  it  is  during  the  height  of  the 
Diftemper,  though,  becaufe  it  has  loft  that 
quality  which  made  it  dolorofick,  it  does  not 
affedt  the  Fibres  in  the  fame  manner  as  it  did 
'  before.  This  anguftation  of  the  Canaliculi 
of  the  Fibres,  if  it  proceeds  to  a  total  obftruc- 
tion,  produces  a  Palfy,  as  fometimes  we  do 
obferve  that  this  Diftemper  fucceeds  to  a 
Rheumatifm. 

From  what  I  have  faid  concerning  the 
matter  which  is  often  the  caufe  of  this  Di¬ 
ftemper,  how  it  is  an  Acid,  and  coagulates 
the  Mucilage,  we  may  underftand  the  reafon, 
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why  a  Rheumatifm  continues  fometimes  ib 
long  and  ftubborn.  And  when  it  is  fo  pro- 
traded,  I  take  this  to  be  a  true  Diagnoftick, 
of  the  nature  of  the  morbifick  Humour. 

If  I  may  have  leave  here  to  make  a  little 
incur  lion  into  the  Phyficians  Province,  I 
would  add  fome thing  concerning  the  Cure. 
And  from  what  I  have  faid  of  the  diverfity  of 
the  Humours,  which  may  be  the  caufe  of  a 
Rheumatifm,  we  may  difcover  fome  reafon 
for  altering  the  means  and  method  of  Cure  at 
fome  times.  And  as  the  difference  of  the 
Humour  does  indicate  the  ufe  of  different 
Medicines,  and  thews  the  unreafonablenefs  of 
one  common  and  conftant  method  in  all,  e- 
ven  true  and  humorofe  Rheumatifms,  fo  by 
attending  to  the  figns  which  difcover  the 
quality  of  the  Humour,  and  whether  it  has 
coagulated  the  Mucilage  or  not,  we  may  be 
directed  both  in  our  Prognofticks  and  the 
choice  of  Means. 

I  his  I  may  lay  down  as  a  general  Rule, 
tnat  lince  a  Rheumatilm,  as  I  have  fhewn, 
is  a  Crifis  or  depuration  of  the  Blood  by  the 
mucilaginous  Glands,  we  muff  endeavour  to 
put  Nature  into  another  method,  and  to  pro¬ 
cure  the  exclufion  of  the  matter  by  fome  o- 
ther  Glands,  which  may  free,  not  only  the 
Mafs  of  Blood,  but  the  whole  Body  from  it  1 
where  it  is  to  be  conhdered^  what  excretory 

Glands 
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inlands  do  feem  moft  apt  to  feparate  and 
:arry  off  that  morbifick  Matter  which  is  to 
3e  excerned.  For  as  there  is  fometimes  a 
difference  in  the  nature  of  the  matter,  fo  eve- 
•y  fort,  without  doubt,  will  pafs  off  more 
)  -eadily  by  one  particular  way  of  Evacuation, 
:han  by  any  other. 

When  the  morbifick  Humour  is  acrious, 
and  of  fuch  a  nature  that  it  does  not  upon  its 
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mixture  coagulate  nor  inlpiflate  the  Muci- 
age,  the  moft  convenient  Evacuation,  after 
bleeding,  feems  to  be  by  the  cutaneous 
Glands;  and  however  Diaphoretick  Medi¬ 
cines  may  male  audire  before  the  declenfion 
jof  a  Rheumatifm,  yet  in  this  cafe  they  may 
Ibe  certainly  ufed,  not  only  with  fafety,  but 
with  benefit;  provided  they  are  temparate, 
and  free  from  an  acrimony,  fuch  as  P ulvis  e 
Chel.  compoftus,  Lapis  Contrayerya ,  Antimo- 
nium  Diaphoreticum ,  a  Decoition  of  SarJ'a , 
and  things  of  the  like  nature. 

Befides  Evacuation,  there  muft  be  an  en¬ 
deavour  to  temper  the  heat,  and  to  corredt 
the  Acrimony:  in  order  whereunto  fome  forts 
of  Emulfions  will  be  convenient ;  and  this  is 
the  cafe,  in  which  the  Tinfture.  of  Rofes, 
which  is  ufed  without  any  diftinction  in  hu- 
morofe  Rheumatifms,  is  truly  a  Specinck : 
for  where  the  humour  is  acid,  and  the  Mu¬ 
cilage  coagulated,  the  ufe  of  it  does  feem  per- 
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ther  reconcileable  to  Reafon,  nor  to  be  defend¬ 
ed  againft,  what  Experiments  didate  to  us. 
Our  Reafon  will  tell  us,  that  Aftringents,  as 
Red  Rofes,  are  not  proper  to  attenuate ;  nor 
an  acid,  as  Oil  of  Sulphur,  or  of  Vitriol,  to 
prevent  or  diffolve  a  Coagulum.  By  experi¬ 
ments  we  lhall  find,  as  I  have  already  Ihewn, 
that  both  Rofes,  and  Oil  of  Sulphur,  or  Oil 
of  Vitriol,  with  which  this  Tincture  is  made, 
do  produce  the  fame  alteration  in  the  Muci¬ 
lage  that  the  morbifick  Matter  in  this  cafe 
does  induce ;  fo  that  they  cannot  be  proper 
means  to  Cure  it,  nor  effedual  Remedies  to 
prevent  the  farther  degrees  of  the  infpilfation. 

Where  the  humour  is  Saline ,  or  Briny, 
though  1  will  not  wholly  condemn  Diapho- 
reticks,  becaufe  fuch  a  humour  feems  in  fome 
meafure  apt  to  be  excerned  by  the  cutaneous 
Glands,  as  the  fweat  is  naturally  fait,  yet  the 
inoft  convenient  way  of  Evacuation  is  by  a 
Diurejis :  fo  that  as  I  propofed  Diaphoreticks 
in  the  firft  cafe,  fo  I  conceive  Diureticks  to 
be  moft  proper  in  this.  For  tempering  the 
fixt  Salt,  .  it  feems  reafonable  and  necelfary 
to  dilute  it ;  and  in  order  to  corred  it,  we 
may  allow  luch  light  acids  as  will  alter  the 
nature  of  it  in  the  Blood,  and  not  coagulate 
the  Mucilage,  if  they  proceed  fo  far  as  to 
change  the  nature  of  that  fait  humour  which 
is  lodged  in  the  Interlaces  of  the  Mufcles :  fo 

that 
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that  here  it  is,  where  the  Conferve  of  Fruc~° 
tus  Cynosbati  feems  to  be  a  Specifick.  And  in 
this  cafe  I  do  not  fee,  why  we  may  not  both 
with  fafety  and  benefit  make  ufe  of  ftronger 
Acids,  feeing  the  fixt  Salt  and  the  Acid  will 
mutually  alter  and  correct  each  other,  that 
the  latter  may  not  have  a  power  to  coagulate 
the  Mucilage,  if  it  fhould  not  only  ad:  upon 
the  morbifick  Matter  in  the  Mafs  of  Bloody 
but  alfo  find  a  way  into  the  Interftices  of  the 
Mufcles  by  the  mucilaginous  Glands.  What 
Coral,  which  is  propofed  as  a  Specifick  in  all 
humorofe  Rheumatifms,  without  fuch  a  di- 
llindion  as  I  have  made,  is  like  to  do  in  this 
cafe,  I  do  not  well  apprehend, 

The  third  and  laft  fort  of  Humour  which 
I  fuppofe  to  be  moil  frequently  the  caufe  of  a 
Rheumatifm,  is  an  Acid ;  fuch  as  not  only 
diftends  the  parts  where  it  is  depofited,  and 
affeds  them  with  a  pain,  but  likewife  makes 
a  confiderable  alteration  in  the  confiftence  of 
the  Mucilage.  When  the  Mucilage  is  thus 
coagulated,  Diaphoretick  Medicines  are  cer¬ 
tainly  pernicious,  not  only  in  the  augment 
and  height,  but  through  the  whole  courfe  of 
the  Diftemper;  unlefs  it  can  be  firft  fo  attenu¬ 
ated,  as  to  be  capable  of  being  difcharged  out 
of  thofe  Cavities  in  which  it  is  lodged ;  and 
the  ordinary  method  of  Pradice,  which  for¬ 
bids  the  ufe  of  them  till  the  declenfion  of  it, 
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is  in  this  cafe  highly  reafonable.  Though  I 
fay,  they  are  at  no  time  proper,  unlefs  the 
InfpifTated  matter  be  fird  diffolved  and  atte¬ 
nuated  as  a  preparatory  to  the  ufe  of  fueh 
Medicines.  However,  the  effects  I  found 
from  Spirit  of  Salt  Armoriiack,  poured  upon 
the  coagulated  Mucilage,  and  its  contrariety 
to  an  Acid,  may  lead  us  to  the  plentiful  ufe 
of  fuch  a  Diaphoretick  as  that  is,  and  of  all 
t'hofe  things  which  do  in  the  fame  manner 
diflolve  a  Coagulum .  When  the  matter  is 
thick  and  gelatinous,  what  can  other  Dia- 
phdretick  Medicines  do?  fuppofe  they  raife 
a  fweat,  and  drive  out  fome  parts  of  the  mat¬ 
ter  which  lies  beyond  the  mucilaginous 
Glands,  we  muft  expedl  they  will  be  thofe 
which  are  the  moid  and  thin,  which  are  ne- 
Cdfiafy  to  prevent  its  induration,  and  to  con- 
fpire  with  our  endeavours  to  attenuate  it;  by 
which  means  we  have  the  coagulated  Muci¬ 
lage  reduced  to  a  thicker  confidence,  and  ren¬ 
dered  more  uncapable  of  being  difiipated,  and 
cdnfequently  the  cure  of  the  Didemper  more 
tedious  and  difficult.  And  as  I  fuppofe,  the 
tftore  than  ordinary  toughneis,  and  the  very 
thick  confidence  of  fome  part  of  the  coagu¬ 
lated  Matter  remaining,  after  the  pains  are 
gone  off,  does  cauie  fome  Symptoms,  fo  I 
am  apt  to  think  that  an  imprudent  ufe  ofDi- 
aphoreticks  may  reduce  the  tnatter  to  that 
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thicknefs,  and  be  the  caufe  of  that  rigidity 
and  Stupor  which  are  iometinies  left  behind. 
There  is  one  thing  which  may  defervedly  be 
recommended,  where  the  morbifick  Humour 
has  coagulated  the  Mucilage,  that  is.  Salt  of 
Tartar ;  the  nature  of  which  we  know  to  be 
fuch  as  will  correct  an  acid ;  and  if  Experi¬ 
ments  may  not  be  thought  to  deceive  us,  will 
be  no  lefs  effectual  to  diffolve  the  coagulated 
Mucilage :  as  appears  from  the  tryals  I  made 
with  it,  which  I  have  given  an  account  of. 
Here  Coral,  and  teftaceous  powders  may  be 
thought  to  be  proper,  and  fpecificks:  for  tho 
it  is  true,  they  will  not  diffolve  the  Coagulum ; 
yet  by  correcting  the  Acid  in  the  part  affect¬ 
ed  they  will  mitigate  the  pains,  and  by  al¬ 
tering  that  part  of  the  morbifick  Matter 
which  is  not  yet  excluded  from  the  Mats  of 
Blood,  they  will  cut  off  that  fupply  which 
would  feed,  if  I  may  fo  fpeak,  and  protraft 
the  Difeafe.  Some  Phyficians,  for  the  ffcu- 
rity  of  the  refpiratory  Organs,  do  in  the  Cure 
of  Rheumatifms  prefcribe  mucilaginous  and 
oily  PeCtorals,  which  in  this  fort  of  Rheuma- 
tifm  do  feem  highly  reafonable,  in  refpeCt, 
not  only  to  the  Lungs,  but  likewife  to  thole 
mufcular  parts  which  are  affeCted:  for  they 
{landing  in  need  of,  and  having  naturally  the 
fupply  and  benefit  of  an  Oil  and  a  mucilagi¬ 
nous  Liquor;  and  the  nature  of  the  Mucilage 
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feeing  fo  altered,  as  to  be  uncapable  of  an- 
fwering  its  intention,  this  is  imitating  Nature’s 
Compoiition,  and  fubftituting  an  artificial 
mixture,  which  fupplies  the  defedt  of  that 
which  the  morbifick  Matter  has  vitiated. 

To  this  kind  of  Rheumatifm  there  are 
fome  Evacuations,  which  feem  more  peculi- 
arly  agreeable  than  any  others.  Ry  obferving 
the  tendency  of  the  Matter  to  the  Salivatory 
Glands,  and  the  plentiful  {pitting  which  fome 
Patients  have  in  this  cafe,  I  am  inclined  to 
think,  that  a  balivation  may  here  be  very 
proper.  .  And  the  tough  and  gelatinous  Mat¬ 
ter,  which  I  have  feen  gathered  under  the 
Cuticula ,  from  the  application  of  Velicatories 
t°  the  parts  affedled  5  I  may  fay,  the  fenfible 
relief  which  I  have  known  from  them,  has 
been  an  Argument  to  perfwade  me,  that  the 
Cantharides  are  in  an  efpecia!  manner  effec¬ 
tual  to  Evacuate  the  coagulated  Matter. 
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Proceed  now  to  confider  the  other 
Diftemper,  the  Gout.  And  if  I 
fhould  be  thought  to  have  made  a 
Digreffion  in  what  I  have  faid  of 
a  Rheumatilm,  I  return  now  to  my  Argu¬ 
ment  :  for  this  Difeafe,  as  it  has  its  feat  a- 

mongft  the  Bones.,  does  plainly  lie  within  the 
compafs  of  it. 

.  A  great  part  of  that  account  which  I  have 
given  of  a  Rheumatifm,  is  applicable  to  this : 
the  humour  which  excites  the  pains,  is  of  the 
fame  nature;  the  Glands  by  which  it  is  fe- 
parated  from  the  Mafs  of  Blood,  of  the  fame 
kind;  the  parts  upon  which  it  is  caft,  equally 
fenfible,  and  fome  of  them,  as  the  Tendons, 
which  are  inferted  near  the  Joints  affedled’ 
in  Specie  the  fame ;  but  the  feat  of  it  is  dif¬ 
ferent;  which  being  in  the  Joints  and  about 
the  Tendons  that  lie  near  them,  changes  the 
name  of  a  Rheumatifm,  which  may  be  taken 
for  a  more  general  one,  for  the  particular  de¬ 
nomination  of  an  Arthritis ,  or  Gout.  How¬ 
ever,  fince  it  has  a  relation  to  our  Bones,  and 
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the  Argument  1  am  concerned  with,  does  di- 
red  me  to  a  particular  Confideration  of  it,  I 
{hall  fay  fomething,  firft  of  the  nature  of  the 
Matter  which  caufes  it ;  fecondly,  I  fhall  ex- 
plain  the  manner  in  which,  and  the  reafon 
why  it  is  carried  to  and  lodged  in  the  parts 
affedted;  thirdly,  I  will  endeavour  to  give  the 
reafon  of  the  Symptoms :  in  all  which  I  (hall, 
as  much  as  ever  I  can,  avoid  the  repetition 
of  any  thing  that  I  have  faid  of  the  firft  Dh 
{temper. 

For  the  firft,  the  nature  of  the  Humour, 
I  conceive,  that  there  is  the  fame  difference 
which  I  fuppofed  in  a  Rheumatifm,  that  it 
is  fometimes  Saline  and  pungent ;  fometimes 
acrious  and  urent;  and  moft  frequently  an 
Acid,  or  in  a  manner  cOrrofive.  I  have  this 
to  add,  that  it  is  certain,  it  is  not  always  of 
the  fame  nature  from  the  different,  and  fome- 
times  contrary  effedts  of  the  fame  remedies 
which  we  find  to  be  fo  uncertain  and  falla¬ 
cious,  that  we  commonly  doubt  of  the  fuc- 
cefs  of  one  thing  in  one  Patient,  which  we 
have  found  to  be  efficacious  and  beneficial 
to  another. 

Though  there  be  thefe  differences  at  fome 
times  in  the  morbifick  Matter,  yet  very  com¬ 
monly  the  humour  feems  to  be  an  Acid ;  and 
I  conclude  it  to  be  very  often  fo,  not  only 
from  what  we  may  obferve  in  many  Pa- 
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tients,  about  the  time  when  the  fit  is  com¬ 
ing,  and  whilft  it  is  upon  them,  as  we  {hall 
have  them  complaining  of  four  belchirigs, 
and  throwing  up  acid  humours  by  vomits 
but  alfo  from  the  procataretick  caules,  which 
frequently  give  the  Patient  the  firft  difpofi- 
tion  to  this  Diftemper,  and  afterwardspro- 
cure  the  Paroxyjmes  of  it,  when  he  adven¬ 
tures  to  make  an  Experiment  of  their  effects: 
thefe  are  fuch  Liquors  as  have  much  of  an 
acid  in  them,  and  do  eafily  degenerate  and 
turn  into  a  {harp  Vinegar,  as  French  Wines, 
Cider,  and  the  like. 

The  manner  in  which  the  morbifick  hu¬ 
mour  is  caft  out  from  the  Mafs  of  Blood, 
when  it  is  thrown  into  the  Interfaces  of  the 
Joints,  and  upon  the  Tendons,  which  lie 
near  them,  is  by  the  way  of  a  Crijis.  And 
this  makes  the  Diftemper  return  by  Parox - 
yfmes ;  which,  when  the  Mafs  of  Blood  is 
depurated,  and  the  morbifick  Matter,  which 
Nature  had  depofited  about  the  parts  af¬ 
fected,  is  diflipated.  and  fpent,  go  off.  But 
when  the  Blood  comes  by  degrees,  or  from 
fome  great  occafion  more  fuddenly  to  be  a- 
gain  impregnated  with  fuch  a  quantity  of 
thefe  heterogeneous  Particles,  that  the  whole 
Mafs  is  in  danger  of  being  depraved,  and 
Nature  is  irritated  to  endeavour  their  exclu- 
lion,  then  they  return :  there  will  follow 
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fome  difcliarge  by  thofe  Glands  which  are 
moft  apt  to  receive  and  feparate  them;  which 
in  this  Diftemper  being  thofe  that  fupply  the 
Mucilage  to  the  Joints,  the  morbifick  Parti¬ 
cles  are  caft  upon  thefe  parts,  where  they 
raife  fuch  Symptoms  as  are  the  genuine  ef¬ 
fects  of  their  own  nature,  and  fuch  as  the 
parts  in  which  they  are  depofited,  are  there¬ 
upon  fubjefl:  to. 

That  the  morbifick  Humour  is  in  this  man¬ 
ner,  that  is  critically  thrown  upon  the  af~ 
fedted  parts,  we  have  reaion  to  conclude  from 
that  Febricula  which  immediately  precedes 
the  P aroxyjmes  of  the  Gout,  and  fhews  that 
Nature  is  then  difturbed,  and  making  an  at¬ 
tack  upon  the  hoftile  Matter.  And,  as  when 
the  Crifs  of  an  ordinary  Fever  is  once  begun, 
and  proceeds  by  a  Sweat,  if  the  fweat  be 
fupprefs’d,  that  that  Crifs  is  hinder’d,  and  no 
other  fucceeds  to  it,  the  Fever  is  encreafed, 
and  all  the  Symptoms  of  it  often  renewed  by 
the  retention  of  the  febrile  Matter  in  the  Mafs 
of  Blood :  in  the  fame  manner  will  the  inter¬ 
ruption  of  this  Crifs  by  the  mucilaginous 
Glands  of  the  Joints,  or  the  reflux  of  the  Mat¬ 
ter  into  the  Blood,  occafion  a  Fever,  if  Na¬ 
ture  does  not  find  fome  other  way  to  depur¬ 
ate  the  fanguineous  Mafs :  as  Forefus  in  the 
2 1  ft  Obfervation  of  his  29th  Book  tells  us  of 
one  who  laboured  with  the  y Sciatica,  and  upon 
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making  a  Ligature  to  open  a  Vein  in  his  Foot, 
he  fell  into  a  Swoon,  fo  that  they  could  not 
bleed  him;  however,  he  was  cured  of  his 
pain,  but  fell  into  a  Fever, 

Upon  this  fuppofition,  that  every  fit  of  the 
Gout  is  from  a  critical  exclufion  of  morbifick 
Particles  from  the  IVfafs  of  .Blood,  and  their 
feparation  by  the  mucilaginous  Glands,  we 
may  apprehend,  how  the  Paroxyfries  of  it 
may  be,  as  they  are  commonly  efteemed  a 
preservation  of  the  Patient’s  Life,  and  a  fe- 
curity  againft  violent  Fevers  and  any  other 
more  fatal  Diftempers,  as  they  depurate  the 
Mafs  of  Blood  from  thole  Feculencies ,  which, 
if  Natuie  had  not  this  ready  and  eafy  way 
to  caff  them  out  or  the  fanguineous  Mafs, 
would  produce  fuch  a  diforder,  and  excite 
fuch  a  violent  fermentation,  as  makes  a  Fe¬ 
ver.  Upon  which  Fermentation,  if  the  mor¬ 
bifick  Matter  happens  to  be  determined  to, 
and  thrown  upon  the  Glandules  of  the  more 
noble  parts,  then  muft  the  confequence  be 
ill,  if  not  fatal ;  luch  as  an  Apoplexy,  a 
Phthifs,  an  AJihma ,  or  the  like.  If  the  Mafs 
of  Blood  can  never  be  fo  victorious  as  to 
exclude  them  by  fome  Glands,  there  muft 
neceflarily  follow  a  Cochexy,  or  ill  habit  of 
the  whole  Body,  and  all  theMifchiefs  that  at¬ 
tend  it.  And  when  does  this  Diftemper 
prove  fatal,  but  when  the  Matter  is  tranf- 
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fated  to,  and  fix'd  upon  fome  noble  Part  $  of 
Nature  is  tired,  and  fo  languid  that  file  can¬ 
not  rife  up  againft  her  Enemy  with  fo  much 
vigour  as  to  drive  it  to  the  extreme  parts. 
Neither  do  the  arthritick Paroxyfmes  only  give 
the  Patient  fome  fecurity  againft  other  Di- 
ftempers  that  might  proceed  from  thofe  im- 
pureties  which  the  Blood  infenfibly  contra&s; 
but  as  the  mucilaginous  Glands  of  the  Joints 
are  difpofed  and  ready  to  take  off  any  incon¬ 
gruous  Matter,  as  the  Blood  has  occafion  to 
make  ufe  of  them,  they  often  prevent  thofe 
Difeafes,  which  would  otherwife  arife  from 
evident  occafions. 

The  fecretory  Organs  which  ferve  to  this 
Crifisy  and  feparate  the  morbifick  Humour 
that  caufes  the  Paroxyfmes  of  the  Gout,  are 
in  Specie  the  fame  as  thofe  by  which  the 
Matter  in  a  Rheumatifm  flows  to  the  parts 
affe&ed,  that  is,  the  mucilaginous  Glands : 
and  I  have  faid  fo  much  of  them  of  the  Arti¬ 
culations  and  Tendons,  that  it  is  eafy  to  prove 
they  are  parts,  which  by  reafon  of  thefe 
Glands  are  evidently  obnoxious  to  the  afflux 
of  a  preternatural  Humour. 

Altho’  the  morbifick  Matter  is  fometimes 
obtruded  upon,  and  feparated  by  the  mucila¬ 
ginous  Glands  of  fome  one  particular  part, 
yet  it  is  not  very  ftrange  that  the  Symptoms 
will  often  fflift  their  feat,  and  that  fometimes 
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very  fuddenly.  For  tho’  Nature  will  bear 
fome  lelTer  quantity  of  heterogeneous  Par¬ 
ticles,  and  they  may  lurk  in  the  Mafs  of 
Blood  for  fome  time,  when  they  have  a 
fmall  beginning,  and  increafe  infenfibly ;  yet 
when  they  come  to  that  fulnefs  that  the  whole 
Mafs  is  in  danger  of  being  vitiated,  and  Na¬ 
ture  is  irritated  to  expel  them,  there  arifes  a 
fermentation  in  the  Blood,  in  order  to  ex¬ 
clude  them ;  which,  being  once  begun,  is  not 
eafily  fupprefs’d:  but  if  the  Crifis  by  the 
Glands  of  the  Joint,  where  it  is  firff  attempt¬ 
ed  and  begins,  be  interrupted,  then  there  is 
a  recourfe  to  fome  other  Glands,  either  of  the 
fame  kind,  as  when  the  Matter  is  tranflated 
from  one  Joint  to  another,  or  to  fome  other 
mucilaginous  Glands  j  or  of  a  different  fort, 
as  when  the  morbifick  Matter  is  thrown  upon 
the  Lungs,  the  Brain,  or  Stomach.  And 
how  frequent  is  this  motion  of  the  Peccant 
Humours  from  fome  Glands  to  others  in  o- 
ther  Cafes?  How  common  is  it  for  Nature,  in 
the  Evacuation  of  any  morbifick  Matter, 
when  Ihe  cannot  finifh  her  work  by  the  Glands 
of  one  part,  to  command  the  Service  of  o- 
thers  ?  Thus  fometimes  we  lliall  have  a  Di¬ 
arrhea  fucceed  to  the  flopping,  of  fweats, 
and  the  fupprefflon  of  a  Diarrhea  excite  a 
kind  of  Salivation.  In  the  Small  Pox,  if  the 
Pujiules  fall,  and  the  fpitting  of  the  Patient 
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unexpectedly  flops,  how  often,  and  how  fud- 
denly  does  Nature  endeavour  an  excretion  of 
the  morbifick  Matter  by  the  Glands  of  the 
Inteftines ;  and  fometimes  the  Kidnies  are  ob-^ 
ferved  to  undertake  the  work  of  the  cutanea 


ous  and  falivatory  Glands,  when  the  exere-^ 
tion  of  the  various  Matter  does  not  proceed 
well  by  them? 

I  take  notice  of  this  Phenomenon,  and  have 
explained  the  reafon  of  it,  to  fhew  that  the 
quick  motion  of  the  arthritick  pains  at  fome 
times,  and  the  fudden  tranflation  of  the  Hu¬ 
mour  do  not  make  it  neceffary  to  fuppofe, 
that  the  morbifick  Matter,  or  any  part  of  it 
is  immediately  fupplied  from  the  Nerves,  as 
fome  would  have  it  to  be.  Neither  do  I  fee 
how  the  Metaflafis  of  the  Matter  does  in  the 
lead  favour  fuch  a  fuppofition,  unlefs  it  could 
be  proved  that  the  palfage  and  tranflation  of 
it  is  more  free  and  eafy  by  the  Nerves,  than 
by  the  Blood- Veflels.  And  to  make  it  farther 
evident,  that  this  obfervation  does  not  make 
it  improbable,  that  the  Matter  is  derived 
from  the  Mafs  of  Blood  in  the  Gout,  let  us 
confider  how  parallel  the  cafe  lies  between  an 
Arthritis  and  an  Eryfipelas ,  in  this  refpeCt 
where  the  Matter  is  generally  allowed  on  all 
hands  to  be  from  the  Blood.  Does  the  ar¬ 
thritick  humour,  when  it  is  repelled,  or  by 
any  occafion  fuddenly  removed  from  the  part 
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affe&ed,  appear  with  its  Symptoms  in  fome 
others  fometimes  {hewing  it  felf  in  another 
Joint;  fometimes  revenging  the  disturbance 
upon  the  more  Noble  Parts  ?  So  in  the  Ery- 
Jipelas  we  fometimes  obferve  a  tranflation  of 
the  matter  as  quick  and  fudden  as  that  in  the 
Gout :  and  in  the  fame  manner  it  fometimes 
{hews  it  felf  again  the  Glandules  of  the  fame 
nature  in  fome  external  part ;  fometimes  it  is 
caft  upon  the  Brain,  the  Stomach,  or  the 
Lungs:  but  yet  the  arthritick  pains  are  often 
fix’d  and  immoveable  ;  and  when  the  matter 
fb  fuddenly  fhifts  its  feat,  I  take  it  to  be  ei¬ 
ther  acrious,  or  faline,  rather  than  an  acid. 

From  this  fuppofition,  that  the  morbifick 
Humour  is  feparated  by  the  mucilaginous 
Glands  of  the  joints,  and  the  Tendons 
which  lie  near  them,  we  may  eafily  fatisfy 
our  felves,  why  the  Gout  does  invade  thofe 
parts  which  we  find  to  be  obnoxious  to  it. 
As  for  the  Sciatica,  or  Hip-Gout,  I  have 
taken  notice,  that  the  mucilaginous  Gland 
of  the  Acetabulum  of  the  Coxendix  is  one  of 
the  largeft  of  the  fort  in  the  whole  Body ;  fo 
that  it  is  no  wonder  that  the  Humour  is  ex- 
cerned  and  thrown  into  the  Cavity  by  it, 
and  excites  fuch  Symptoms  as  we  find  there. 
In  the  Hands,  as  I  have  fhewn,  there  not 
only  are  confiderable  Glands  in  all  their 
Joints;  but  the  Tendons,  which  are  there 
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infer  ted,  efpecially  thofe  of  the  Mufculi  Per 
for  antes,  have  their  mucilaginous  Glands;  fo 
that  Nature  has  a  convenience  in  thefe  parts 
to  depurate  the  Mail  of  Blood ;  and  they  mu  ft 
receive  the  morbifick  Matter  when  the  Blood 
in  its  Circulation  obtrudes  it  upon  them,  and 
the  Glands  are  difpofed  to  feparate  it.  The 
fame  thing  I  might  obferve  of  the  Shoulder 
and  of  the  Knees.  But  of  all  the  parts,  none 
are  fo  frequently  afflidted  with  this  Difeafe, 
as  the  Feet ;  and  it  is  plain  why  they  are  fo. 
For  befides  that  they  have  many  mucilagi¬ 
nous  Glands  in  their  Joints,  and  others  about 
the  Tendons  which  are  inferted  into  their 
Bones,  as  the  great  Chord,  or  Tendon  of  the 
Mufcles,  which  extend  the  Foot,  and  thofe  of 
the  P  erf or  antes  :  I  fay,  beiides  this,  they  are 
the  inferior  and  pendulous  parts  ;  fo  that  as 
their  Glands  make  them  capable  of  enter¬ 
taining,  fo  their  fituation  does  confpire  with 
the  effort  of  Nature,  to  bring  down  the  mor- 
hifick  Matter  into  them. 

I  fhould  in  the  next  place  confider  the 
reafon  of  the  Symptoms,  which  are,  an  a- 
cute  Pain,  a  Tumour,  which  doesmoft  com¬ 
monly,  but  not  conftantly  attend  the  Gout, 
and  the  Pophi ,  which  are  fometimes  generat¬ 
ed  in  this  Diftemper.  In  the  fwellings  there 
is  nothing  fo  particular  and  different  from 
them  in  a  Rheumatifm,  that  I  need  add 

any 
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any  thing  to  what  I  faid  concerning  them  of 
a  Rheumatifm.  bo  the  fenfe  and  Symptom  of 
pain  being  always  found  in  that  Diftemper, 
I  have  been  already  obliged  to  take  notice  of 
it  3  and  what  I  have  faid  concerning  it,  when 
it  accompanies  a  Rheumatifm,  may  difcover 
the  reafon  of  it  here  from  the  nature  of  the 
Matter,  and  fo  far  as  it  affeds  the  Tendons. 
But  there  is  one  thing  here  which  deferves 
our  confideration,  that  is,  how  the  Joints 
themfelves,  or  what  parts  of  them,  are  affed- 
ed  with  the  pain.  I  have  fuppofed  the  Bones 
themfelves  to  have  fome  fenfe,  by  the  media¬ 
tion  of  thofe  Fibres  which  from  the  Ptriojie - 
nm  penetrate,  and  are  infer  ted  into  their  liib- 
ftance  ;  but  yet  fmce  the  extremity  of  an  ar¬ 
ticulated  Bone  has  no  Membrane,  I  cannot 
tell  how  we  (hall  make  this  part  of  them 
capable  of  Communicating  that  impreffion 
to  the  fenfitive  Faculty,  which  the  quality 
of  the  morbilick  Matter  is  apt  to  make  up- 
fOn  it.  There  are  therefore  only  the  Liga¬ 
ments,  and  the  Membrane,  which  lies  im- 
^mediately  over  the  Articulations,  with  the 
mucilaginous  Glands,  that  can  there  be  the 
fubjeds  of  it.  This,  as  other  Membranes  are 
found  to  be,  may  reafonably  be  thought  to 
be  acutely  fenfible.  And  if  I  fhould  fay,  the 
Ligaments  themfelves  have  fome  fenfe,  I  do 
not  think  I  lhould  fpeak  either  abfurdly  or 
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erroneouily.  I  know  it  is  a  common  opi¬ 
nion  that  they  have  none,  as  being  a  thing 
inconfiftent  with  the  convenience  and  well¬ 
being  of  an  Animal,  and  that  which  would 
entail  an  uneafinefs  and  pain  upon  the  mo¬ 
tions  upon  it.  But  fuppofing  they  were  fen- 
iible,  I  do  not  fee  any  neceffity  to  conclude,, 
that  their  motion,  and  the  ftrefs  which  is  at 
any  time  put  upon  them,  would  be  uneafy 
and  troublefom,  fo  long  as  that  place  of  the 
Bone,  upon  which  any  part  of  the  Ligament 
hides,  is  polifhed,  and  continually  lubricated 
with  a  foft,  mucilaginous,  and  oily  fubftance, 
and  fo  long  as  there  is  no  violence  offered  to 
them,  and  they  are  not  extended  fo  as  to  ex¬ 
ceed  their  bounds  prefcribed  by  Nature.  Is 
it  not  as  ftrange,  that  the  Stomach,  which 
all  muft  acknowledge  to  be  fenfible,  does  dai¬ 
ly  receive  the  Nourifhment,  takes  in  fome 
matter  that  is  actually  hot,  as  well  as  fome 
that  is  cold,  and  by  that  matter  is  diftendedj 
yet  feels  not  the  ingrefs  of  the  Food  into  its 
Cavity,  perceives  not  the  extenfion  of  its  Fi¬ 
bres,  unlefs  there  be  fomething  offenfive  in 
the  quality,  or  fome  excefs  in  the  quantity 
of  what  we  eat  or  drink.  The  reafon  of 
which  feems  to  be  very  much  the  continual 
ufing  and  accuftoming  of  Nature  to  the  thing. 
So  in  the  Ligaments,  belides  the  fmoothnefs 
and  lubrication  of  that  part  of  the  Bone  which 
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they  move  upon,  their  being  always  conti¬ 
guous  to  it,  and  accuftomed  to  flip  upon  it, 
makes  them  unconcerned,  and  is  the  reafon 
why  they  perceive  no  diforder  in  their  Spi¬ 
rits,  tho’  they  have  a  fenlibility.  And  it  is 
evident,  that  the  contiguity  of  a  fenfible  part 
to  that  fofter  fubftance  of  the  articulated 
Bones,  which  is  at  their  extremities,  is  con¬ 
fident  with  the  eafe  of  it  from  the  tendi¬ 
nous  origination  of  the  Mufculus  Biceps  of 
the  Arm,  which,  in  palling  from  the  brim 
of  the  Acetabulum  of  the  Scapula ,  over  the 
Head  of  the  Os  Humeri ,  has  no  Membrane 
intervenes  between  that  and  the  Bone,  but 
is  immediately  contiguous  to  it. 

When  the  morbifick  Humour  is  acid,  and 
flows  into  the  Receptacles,  as  I  may  call  them, 
of  the  Mucilage,  or  Interftices  of  the  Joints, 
and  Sinufes  of  the  Tendons,  and  comes  to  be 
mix’d  with  it,  the  effeft  will  be  the  fame,  or 
like  that  which  I  obferv’d  in  the  Experi¬ 
ments  I  made  upon  it  with  Aqua  Fortisy 
Spirit  of  Nitre,  &c.  that  is,  a  Coagulation,  as 
I  have  fhewn  before,  when  I  treated  of  a 
Rheumatifm.  And  this  may  give  us  the 
reafon,  why  the  Gout  not  only  is  often  fix’d 
in  one  place,  but  remains  io  long,  and  ob- 
ilinate.  For  when  the  matter  happens  thus 
to  be  thick  and  gelatinous,  it  is  not  to  be  ex¬ 
pected  that  it  fhould  be  eafily  and  prefently 
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difcbarged  out  of  the  Interfaces  of  the 
Joints,  either  by  being  reforbed,  or  evapo¬ 
rated,  when  the  confidence  of  it  renders  it 
uncapable  of  infinuating  it  felf  into  the  mi¬ 
nute  Pores,  and  penetrating  thofe  narrow 
avenues  through  which  it  is  to  pafs.  And 
according  to  the  degree  and  nature  of  the 
acid  in  the  morbifick  Humour,  it  does  more 
or  lefs  Coagulate  the  Mucilage;  and  the  part 
aftedled  is  fooner  or  later,  with  more  or  lefs 
difficulty,  freed  from  it,  either  by  the  tranfla- 
tion  of  it  to  another,  or  by  the  more  happy 
exelufion  of  it  out  of  the  Body, 

As  from  the  Hypothecs,  by  which  I  have 
endeavoured  to  explain  the  nature  and  caufes 
of  a  Rheumatifm  and  Gout,  we  may  be  able 
to  fojve  the  reaion  of  all  the  Symptons  in  an 
ordinary  Arthritis  :  fo  from  fome  of  the  Ex¬ 
periments  which  I  have  given  a  relation  of, 
it  feems  to  be  no  difficult  thing  to  account 
for  that  tophaceous  Matter  which  is  fome- 
times  found  concreted  in  thofe  parts  that 
have  been  afflicted  with  this  Diftemper.  I 
did,  then,  particularly  obferve,  that  an  Acid 
and  an  Auftere,  being  both  mix’d  with  the 
Mucilage,  did  produce  a  plain,  a  notable  and 
white  Coagulation,  where  the  Goagiduin , 
though  it  was  made  when  the  Mucilage  was 
cold,  was  not  fo  foft  and  tender,  nor  difflolv- 
ftble  in  water,  like  that  which  was  made 

with 
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with  Acids  only  :  but  though  it  would  break, 
remained  diftindl  in  it;  and  being  dried,  was 
eafily  reducible  to  a  fine  powder,  like  flour, 
or  the  fine  powder  of  Chalk.  Now  there¬ 
fore  I  do  humbly  conceive,  that  wTere-ever 
the  Gout  comes  to  be  nodofe,  there  is  not 
only  an  acidity  in  the  preternatural  Humour, 
which  is  feparated  by  the  mucilaginous 
Glands,  and  mix’d  with  the  Mucilage ;  but 
it  is  an  acid-auftere,  which  is  no  fooner 
thrown  into  the  Interftices  oi  the  Joints, 
and  the  Sinufes  of  the  Tendons,  which  are 
thereabouts,  but  it  produces  a  Coagulum  in 
Mucilage,  and  that  fuch  a  one  as  is  not  eafily 
attenuated  and  diflolved ;  lo  that  it  lies  fix  d 
and  imprifon’d  there,  and  in  time,  as  the 
aqueous  and  moift  Particles  are  by  the  heat 
and  Spirits  carried  off,  the  Terrefirial  and 
Saline  parts  concentrated  come  nearer  toge¬ 
ther  ;  and  coming  to  be  immediately  conti¬ 
guous,  do  mutually  adhere,  and  are  con¬ 
creted,  fo  as  to  produce  that  Chalk  or  To¬ 
phaceous  Matter  which  is  in  fome  arthritick 
cafes  to  be  obferved.  And  as  the  Coagulum , 
which  may  be  made  by  an  acid-auftere,  feems 
apt  to  make  a  Concretion  of  that  nature,  fo 
the  colour  of  the  Tophaceous  Matter  does 
anfwer  to  that  of  this  Coagulation,  fo  as 
to  feem  generated  in  this  manner, 
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#  1  might  here,  from  fome  of  thofe  Expe¬ 
riment  b  I  gave  an  account  of,  obferve,  how 
proper  fome  preparations  from  Tartar,  Spi¬ 
rit  of  Salt  Armoniack,  and  thofe  of  the  like 
nature,  appear  to  be  in  a  Gout,  where  the 
Mucilage  is  coagulated  either  with  an  Acid, 
or  an  acid~auftere,  efpecially  when  the  Coa- 
gulurn  is  firft  made,  aud  before  it  is  plainly 
Tophaceous.  For  when  it  has  proceeded 
thus  iar,  we  cannot  promife  our  /elves  much 
fervice  from  them,  when  it  leetns  to  defy  our 
Art;  and  Phyncians  themielves  confefs,  that 

Toller  e  noaofam  nefcit  Me  die  in  a  Podcigrcim* 

And  as  Medicines  of  this  nature  are  inter¬ 
nally  convenient,  when  the  Mucilage  is  coa¬ 
gulated,  10  external  Remedies  of  the  fame 
nature  are  certainly  reaionable :  and  none 
that  I  know  of,  feem  to  carry  in  them  fo 
much  efficacy.  Therefore  I  cannot  but 
think,  mat  mat  which  Dr.  TP tills  preferibes 
in  his  Chapter  de  Arthntide, ,  a  Solution  of 
Salt  of  Tartar,  and  Salt  Armoniack,  in  Spring 
or  Rain-water,  is  an  excellent  fomentation 
in  this  cafe.  However,  if  it  be  ufed  as  it  is 
preferibed,  without  any  diftinftion  and  re- 
fpedl  to  that  particular  Humour  which  cauies 
the  Gout,  and  the  Coagulation,  which  it 
produces,  it  mull  neceffarily,  as  the  Humour 
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is  not  always  the  fame,  fometimes  deceive 
our  expectations,  as  no  remedy  will  anfwer 
them,  but  when  it  is  oppofed  to  fuch  mor- 
bifick  caufes  as  it  is  apt  to  remove. 

It  is  a  common  Rule  and  Obfervation  in 
this  Diftemper,  that  the  Catharticks,  which 
are  ufed,  ought  to  be  very  ftrong,  which,  e- 
fpecially  in  cafe  of  an  Acid  and  a  Coagula¬ 
tion,  will  hold  true.  The  reafon  of  which 
will  appear,  when  we  conhder  that  the  ex- 
clufion  of  the  morbifick  Humour  from  the 
Mafs  of  Blood,  and  the  feparation  which  is 
made  by  the  mucilaginous  Glands,  is  Criti¬ 
cal;  fo  that  it  is  requifite  they  fhould  be  fuf~ 
ficient  to  alter  the  manner  of  the  Crijis ,  and 
to  turn  the  Humour  into  another  Channel. 
But  the  principal  reafon  feems  to  be,  be- 
caufe  the  matter  to  be  excerned,  is  vifcous5 
fuch  as  is  not  apt  to  be  exagitated,  nor  eafily 
removed  out  of  the  Cavity  in  which  it  is 
lodged.  But  it  feems  reafonable  and  necef- 
fary,  to  attenuate  the  matter  both  by  the  in¬ 
ternal  and  external  ufe,  of  fuch  means  as  will 
diifolve  a  Coagulant ,  before  they  are  exhibited. 
And  if  this  be  firft  done,  perhaps  more  mo¬ 
derate  Purges  may  be  fufficient,  and  anfwer 
our  intention  more  effectually. 

The  Hypothefs  of  the  Great  and  Immor¬ 
tal  Dr.  Willis ,  concerning  the  caufe,  and  Ra¬ 
tio  formalis  of  the  Gout,  is  indeed  very  in¬ 
genious^ 
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genious }  but  yet,  if  I  may  without  the  fuf- 
picion  of  arrogance  difcover  my  diffent  from 
him  in  this  thing,!  cannot  but  fay, that  as  there 
is  no  evidence  or  proof  of  the  accumulation 
of  an  Acid  from  the  Nerves,  to  fome  paticu- 
lee  Salino  fixee  fuggeited  from  the  Blood,  from 
the  congrefs  of  which  he  fuppofes  there  arifes 
a  fermentation ;  fo  neither  could  I  ever  ob- 
ferve  by  any  Experiment  fuch  an  efFervefcence 
as  he  fuppofes,  when  I  have  at  any  time 
poured  an  Acid  to  the  Mucilage,  tho*  it  was 
fenfibly  fait.  Neither  is  it  neceffary  to  fup« 
pofe  fuch  an  Ebullition  or  Conflict  between 
the  morbifick  Particles,  to  make  them  pain¬ 
fully  injurious  to  fuch  fenfible  parts  as  the 
Fibres.  There  is  no  body  will  queftion,  but 
an  Acid,  an  Acrious,  or  a  Saline  Matter,  un~ 
lefs  it  will  be  conveniently  temperated,  will 
*  without  fuch  a  commotion,  and  only  by  com 
tad:,  be  uneafy  to  them,  and  excite  fuch  a~ 
cute  pains  as  we  have  in  this  Diftemper. 
Therefore,  this  fuppofition,  as  I  conceive,  is 
made,  rather  to  explain  the  Caufe  of  the  T ?- 
phi,  than  the  reafon  of  the  pains  :  for  the 
Dodor,  from  the  obfervation  of  a  Coagula¬ 
tion,  made  by  the  mixture,  and  after  the  ef~ 
fervefcence  of  Spirit  of  Vitriol  with  Oil  of 
Tartar,  fuppofes  it  probable,  that  from  the 
mixture  of  an  Acid,  derived  .from  the  Nerves, 
and  of  a  fixt  Salt  from  the  Mafs  of  Blood, 
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tnade  in  and  about  the  Joints,  there  follows 
firft  an  effervefcence ;  and  at  length,  from  va¬ 
rious  Fermentations  and  Coagulations  of 
them,  there  is  generated  a  Tophaceous  and 
chalky  Matter.  But  what  I  have  offer’d  with 
a  defign  to  explain  the  manner  how  thefe 
T ophi  are  produced,  feems  confirmed  by  fome 
Experiments,  and  fuch  as  were  made  with 
the  very  Liquor  which  is  actually  feparated 
about  thofe  parts,  and  to  be  found  where  the 
Tophaceous  Matter  is  generated,  and  fo 
comes  nearer  to  a  Demonflration. 

According  to  that  Hypothecs ,  the  Matter 
which  is  the  caufe  or  the  Gout,  is  to  be  al¬ 
ways  the  fame,  to  wit,  an  Acid,  from  the 
Genus  Nervofum ,  and  a  fixt  or  Alchalizate 
Salt  from  the  Mafs  of  Blood,  which,  if  it 
were  fo,  I  do  not  fee  how  there  fhould  be 
fuch  a  difference  in  the  effedts  of  the  fame 
Remedies :  for  if  there  be  at  no  time  a  diffe¬ 
rence  in  the  morbifick  Matter,  that,  which  is 
beneficial  to  one,  would  as  certainly  relieve 
another;  and  fo  every  one  that  labours  under 
this  Dilfemper,  allowing  only  for  the  various 
degrees  of  Concretion  in  the  coagulated  Mat¬ 
ter,  which  is  contradicted  by  daily  experience: 
fo  that  we  mutt  conclude  there  is  fuch  a  dif¬ 
ference  in  it  as  I  have  fuppofed,  at  leaft,  that 
it  is  not  always  of  the  fame  nature. 
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I  fhall  fay  no  more  concerning  this  Sub¬ 
ject,  only  as  the  nature  and  effefe  of  fome 
Remedies,  which  I  have  known  ufed  in  the 
Gout,  have  agreed  with  the  Notion  I  have 
of  the  Caules  and  Nature  of  it,  and  confirmed 
me  in  my  Opinion ;  fo  I  have  fatisfied  my 
felf  about  the  Etiology  of  their  effects,  and 
the  manner  of  their  operation  from  my  Hy- 
fothefis ;  and  perhaps,  if  it  be  well  confider’d,, 
it  may  lead  us  to  more  rational  and  effectual 
means  and  methods  of  Cure,  than  are  now 
made  ufe  of :  which  it  is  not  proper  at  this 
time  to  infift  upon,  when  the  defign  of  my 
Difcourfes  fhould  confine  me  to  Anatomy  and 
natural  Philofophy;  and  every  incurfion  into 
the  Province  of  Medicine  is  a  running  away 
from  my  Argument. 
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D  IS  COURSE, 

O  F  THE 

CARTILAGES. 
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HUS  I  have  purfued  the  me¬ 
thod  I  at  firft  propofed,  as  far 
as  the  Cartilages,  which,  tho* 
I  cannot  call  Bones,  yet  fo 
nearly  are  they  allied  to  them, 
that  it  is  not  very  ftrange  to  find  them  ftept 
out  of  their  own  form  into  the  Clajjis  of  Bones; 
and  therefore  it  will  not  be  improper,  tbo’  the 
Argument  be  different,  to  carry  on  my  Dif- 
courfes  with  thofe  Obfervations  I  have  made 
of  them,  and  with  the  account  of  their  Na¬ 
ture,  In  fome  Fifhes,  all  the  Bones,  if  I  may 
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fo  call  them,  are  no  other  than  Griftles :  and 
there  are  in  Man,  the  moft  perfedt  of  all 
Animals,  fome  of  them  that  continue  carti¬ 
laginous  for  fome  confiderable  time  after  the 
Birth,  and  are  in  the  ordinary  courfe  of  Na¬ 
ture  converted  into  Bones.  The  preterna¬ 
tural  mutation  of  them  of  the  Afpera  Ar- 
teria  of  the  Cartilqgo  Enfiformis ,  and  fome 
others,  into  Bones,  is  no  more  than  has 
been  obferved.  So  in  Horfes,  Oxen,  and  fome 
other  Beads,  this  change  is  not  very  rare  in 
the  Cartilages  of  the  Thorax. 

But  notwithstanding  the  aptitude  there  is 
in  the  Cartilages  to  become  Bones,  yet  the 
difference,  when  they  are  one,  and  when 
they  are  the  other,  is  confiderable.  Firft, 
in  their  fubftance,  and  conformation.  The 
fubftance  of  the  Cartilages  is  fofter,  and 
the  parts  of  them  more  eafily  divided  with 
the  Knife;  neither  have  they  any  large  Ca7 
vities,  as  fome;  nor  any  fpongious  part,  as 
all  the  Bones  have.  And  whereas  the  Wall, 
or  that  which  makes  the  fides  of  a  Bone,  is 
the  moft  folid  part  of  it,  I  have,  in  feve- 
ra!  Cartilages,  obferved  it  to  be  quite  con¬ 
trary,  to  wit,  that  the  exterior  part  was 
the  fofteft  and  moft  flexible. 

Secondly,  They  differ  in  their  flexibility. 
The  Bones  are  rigid,  and  more  tenacious  of 
their  figure ;  the  Cartilages  are  flexible,  and 

more 
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more  apt  to  be  conformed  to  thofe  figures* 
which  the  force*  that  bends  them*  would 
oblige  them  to. 

The  reafon  of  this  flexibility  in  one  above 
the  other,  is  the  difference  there  is  as  to  the 
union  of  their  Particles,  which  in  a  Bone 
are  at  their  extremities  fo  united  in  every 
feries,  as  to  form  a  continued  and  an  entire 
fixing,  and  when  all  inflexion  obliges  the  ex¬ 
tremities  of  fome  Particles  either  to  recede* 
as  where  the  convex  is  elongated ;  or  to  ap¬ 
proach  nearer  to  one  another,  as  when  the 
Concave  is  fhortned,  confequently  that  Bo¬ 
dy,  in  which  they  are  fo  united  that  they 
can  do  neither,  mull  be  rigid  and  unapt  to 
be  bent. 

The  flexibility  of  the  Cartilages  arifes,  as 
in  all  other  Bodies  that  may  be  bent  with¬ 
out  injury,  from  the  p oil t ion  and  figure  of 
all,  or  at  leaft  fome  of  their  Particles,  as 
well  as  from  the  difunion  and  diftindtion  of 
their  extremities,  which  are  of  a  long  figure* 
and  have  a  flxeight  pofition,  fo  that  one  ex¬ 
tremity  looks  towards  one,  and  the  other  to¬ 
wards  the  other  end  of  the  Body,  which 
they  are  the  parts  of. 

Befides  the  long  figure,  and  the  flxeight 
pofition  of  thefe  Particles,  there  fs  a  certain 
order  obferved  in  the  placing  and  difpofition 
of  them,  which  is  fuch,  that  the  extremi¬ 
ties 
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ties  of  thofe  in  one  Series  do  not  terminate 
juft  where  the  extremities  of  the  Particles 
which  are  in  the  Series  next  to  them,  do ; 
but  th ey  lie  beyond  them,  and  reach  to 
fome  intermediate  part  between  the  extre¬ 
mities  of  thofe  Particles  which  lie  next  to 
them  laterally,  as  I  have  exprefs’d  in  the 
third  Fig.  Tab.  IL  For  as  the  extremities 
of  the  Particles  in  a  flexible  Body  muft  be 
diftind,  and  their  figure  fuch,  that  thofe 
which  lie  in  one  Series,  may  be  capable  of 
moving  and  Hiding  upon  them  which  are 
contiguous  to  them  in  the  next;  fo  muft 
their  pofition  and  order  be  fuch,  that  they 
may  flip,  and  the  extremities  of  their  Par¬ 
ticles  may  not  only  approach  nearer  to,  but 
recede  from  one  another,  without  interrupt¬ 
ing  the  continuity  of  the  Body.  For  want 
of  the  firft  of  which,  the  Body  would  be 
inflexible;  and  from  a  deficience  in  the  o- 
ther,  it  would  be  inevitably  broken,  upon 
being  bent,  when  any  part  of  it  is  elongat¬ 
ed.  But  upon  thefe  fuppofitions  we  may 
eafily  conceive  how  a  flexible  Body  may  be 
infleded  without  a  diiTolution  of  the  con¬ 
tinuity  of  it,  even  when  the  convex  part 
is  lengthned,  and  the  extremities  of  the  Par¬ 
ticles  recede  one  from  another.  Where 
they  are  driven  clofer  together,  it  is  true, 
there  is  no  reafon  to  thinks  that  a  Fradure 

fhould 
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fhould  be  the  confequence  of  an  Inflexion, 
though  the  extremities  do  not  lie  in  this  or¬ 
der.  But  without  doubt,  in  the  bending 
almoft  of  all  Bodies,  there  is  an  elongation 
of  one  fide,  even  when  the  other  is  fhort- 
ned  :  and  fuppofing  the  alteration  which  is 
made  in  the  pofition  of  their  Particles,  to  be 
by  their  recedure,  yet  ftill  the  Body  will  be 
as  fecure  againft  a  Fradture,  and  as  capable 
of  being  infledted  without  any  injury,  whilft 
the  order  of  its  parts  is  fuch  as  I  afcribe  to 
them.  As  fuppofe  in  the  fourth  Fig.  Tab.  II. 
<2,  a ,  a ,  a ,  to  be  four  Series  of  Particles,  lying 
contiguous  to  one  another  laterally,  and  mak¬ 
ing  one  Body ;  fuppofe  thole  of  the  firfi  and 
third  Series,  which  have  their  termination 
about  the  middle  part  of  them  which  lie 
next  to  them  in  the  fecond  and  fourth,  to 
be  moved,  and  to  Aide  at  one  end  towards 
b ,  and  in  the  other  part  towards  c ,  fo  as  to  e- 
longate  the  whole  Body,  we  may  apprehend, 
how  they  may  move  both  ways,  and  flip  up¬ 
on  the  Particles  which  are  laterally  conti¬ 
guous  to  them,  without  any  injury  to  the 
continuity  of  the  whole ;  and  until  they  come 
as  far  as  d,  or  the  Interfaces  between  the  ex¬ 
tremities  of  the  Particles  in  the  fecond  and 
fourth  Series,  there  will  be  no  Fradture.  But 
when  they  are  forced  fo  far,  that  one  of  their 
extremities  is  brought  to  thofe  Interflices, 

T  there 
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there  will  neceffarily  follow  a  Joint  to  contimiu 
And  this  is  the  reafon  why  a  Body,  when  it 
is  too  much  infledted,  breaks,  and  why  it  is 
broken  firft  in  the  convex  part ;  for  on  that 
fide  is  the  recedure  of  the  extremities  of  the 
Particles :  and  the  nearer  they  lie  to  the  fu- 
perficies  there,  the  more  considerable  it  is; 
and  confequently  they  are  firft  brought  to 
the  Interftices  between  the  extremities  of 
thofe  Particles  which  lie  next  to  them  la¬ 
terally. 

Not  that  I  fiippofe,  that  all  the  Parti¬ 
cles  in  every  flexible  Body  obtain  fuch  a  po¬ 
ll  t  ion,  or  that  every  one  of  them,  that  lie  in 
the  fame  feries,  are  capable  of  receding  from, 
or  moving  nearer  to  one  another ;  but  there 
are  fo  many,  that  are,  as  anfwer  to  the  degree 
of  inflexion,  that  the  Body  is  capable  of  J'al- 
vd  continuitate .  And  according  to  the  num¬ 
ber  and  proportion  of  the  Particles  that  are 
of  a  ftreight  figure,  and  thus  pofited  ;  and  ac¬ 
cording  to  the  length  of  them,  and  the  di- 
ftance  of  the  extremities  of  the  Particles 
in  one  Series,  from  the  extremities  of  thofe 
which  are  contiguous  to  them  laterally,  the 
Body  may  be  more  or  lefs  infledted,  without 
a  Fradture. 

Befides  their  flexibility,  the  Cartilages  have 
fome  rigidity,  and  a  power  of  reftitution  or 

.  recoil- 


Of  the  Cartilages.  2 ye 

recoiling,  when  they  are  bent,  which  is  very 
evident  in  the  Epiglottis ,  though  it  be  not  lb 
rigid  as  fome  other  Cartilages;  which  has  no 
Mufcles  to  pull  it  up,  but  does,  after  it  has 
been  deprefs’d  by  the  defcending  Food,  rife 
by  its  own  innate  power  of  reftitution  into 
its  natural  polition ;  which  reflection  may  be 
obferv’d  in  it,  after  the  Animal  is  dead,  when 
it  is  prefs’d  down  upon  the  Rimula  of  the 
Larynx. 

This  feems  to  arife  from  the  Air;  fome- 
times  from  the  preflure  of  the  external  Air, 
fometimes  from  an  Aer  inf  t us ,  included  in  the 
Interftices'  of  the  Body  it  felf,  but  generally 
from  both.  As  I  have  Ihewn  that  it  is  necef- 
fary  the  extremities  of  the  Particles  in  a  flexible 

0 

Body  ihould  be  diftindt,  fo  we  may  reafonab- 
ly  think  there  are  fome  Spatiola  or  Interftices 
between  them  (nay,  in  many  Bodies  which  are 
rigid,  they  are  very  vifible)  in  which  there 
is  an  imprifoned  Air;  which,  as  it  is  evident 
from  innumerable  Experiments,  is  endued 
with  an  Elafticity  or  Spring :  fo  that  what¬ 
ever  prefles  upon  its  Spring,  and,  as  it  were, 
winds  it  up  to  an  extraordinary  height,  will 
caufe  a  fenfible  renitency  in  it,  and  an  endea¬ 
vour  to  expand  it  felf.  And  this  refiftance  in 
the  Air,  when  it  is  crowded  into  a  narrower 
fpace  than  is  convenient  to  the  nature  of  it, 
is  that  which  gives  a  recoiling  Bodv  the  power 
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of  reflection,  and  obliges  it,  after  it  is  bent,  to 
return  to  its  former  figure,  in  which  the  Spa- 
tiola  within  it,  obtain  their  natural  capacity, 
and  the  Air,  which  is  comprefs'd,  recovers 
the  liberty  of  expanding  it  felf. 

When  the  concave  part  of  any  rigid  Body, 
that  is  bent,  is  fhortned,  and  the  extremities 
of  the  Particles  are  prefs’d  nearer  to  one  an¬ 
other,  the  Interfaces  between  them  will  ne- 
celfarily  be  render'd  lefs,  and  the  Air  included 
in  them  will  be  comprefs’d  $  fo  that  the  Spring 
rnuft  be,  as  is  were,  wound  up,  and  the  na¬ 
tural  confequence  of  this  comprefiion  will  be 
a  renitency  in  the  Air,  or  an  endeavour  to 
drive  the  Particles  into  that  pofture,  and  the 
whole  Body  into  that  figure  that  will  reftore 
the  natural  capacity  of  the  Interfaces,  which 
was  accommodated  to  the  quantity  of  Air 
contained  in  them.  The  ftrength  and  power¬ 
ful  refiftance  of  the  aereal  Spring,  when  the 
Air  is  contracted  into  a  narrower  fpace  than 
what  it  ufually  and  naturally  expands  it  felf 
in,  is  evidently  feen  in  the  ufe  of  a  Wind- 
Gun  y  where  a  greater  quantity  of  Air  is 
crowded  into  it,  than  the  fpace,  which  it  is 
confined  to,  is  capable  of  containing  without 
a  violent  comprefiion,  and  running  up  the 
Spring  of  it  to  an  extraordinary  height :  and 
when  the  Gun  is  difcharged,  when  the  in¬ 
cluded  Air  has  the  liberty  of  dilating  it  felf, 

and 
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and  relaxing  its  Spring,  we  find  with  what 
a  force  it  exerts  its  elafticity. 

But  when  the  convex  part  of  a  recoiling 
Body  is  elongated ;  when  the  extremities  of 
the  Particles  on  that  fide  recede  from  one  an¬ 
other  in  inflection,  the  preffure  is  then  not 
upon  the  Air,  which  is  included  in  the  Inter¬ 
stices  of  the  Body,  but  upon  the  external 
Air.  Forafmuch  as  the  Spatiola  between  the 
extremities  of  the  Particles  are  inlarged,  fo 
far  the  Body  incroaches  upon  the  Atmof- 
Ph  ere,  and  fo  long  as  the  external  Air  is  ex¬ 
cluded,  and  has  not  the  liberty  of  filling  up 
what  is  added  to  the  capacity  of  the  Inter- 
ftices,  there  is  nothing  to  anfwer  for  that 
fpace  which  the  AtmoJ'phere  lofes ;  fo  that  the 
external  Air  muft  neceffarily  be  comprefs’d, 
and  the  Spring  of  it  heightned.  Thence  fol¬ 
lows  in  it  an  endeavour  to  drive  back  the  Par¬ 
ticles  of  the  infleCled  Body  into  their  natural 
pofition,  and  to  reduce  the  Spatiola  of  it  to 
their  former  capacity,  which  cannot  be  done 
without  the  reftitution  of  the  Body  to  a  more 
ftreight  figure.  x4n  effeCt  of  this  nature  from 
a  preffure  upon  the  external  Air,  we  have  for¬ 
merly  feen  here  in  an  Experiment  made  by 
Monjieur  Papin ,  before  this  honourable  So¬ 
ciety,  which  was  done  with  the  Barrel  of  a 
Gun  fitted  to  the  Air-Pump.  In  which  Expe¬ 
riment,  the  Air  being  exhaufted  out  of  the 
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Gun,  and  obtruded  upon  the  external  Air ; 
and  the  external  Air  being  excluded  from  the 
Cavity  of  the  Barrel,  fo  that  it  could  not  ob¬ 
tain  any  fpace  to  anfwer  for  that  which  the 
evacuated  Air  then  occupied,  it  was  com- 
prefs’d,  and  the  Spring  of  it  confiderably 
heighten’d;  which  afterwards  appear’d,  when 
the  breech  of  the  Barrel  was  open’d,  and  the 
external  Air  had  the  liberty  of  expanding  it 
felf :  for  it  rufh’d  in  with  that  violence,  and 
exerted  the  power  of  its  Spring  fo  much  as 
to  fhoot  the  Bullet,  with  which  the  Gun 
was  charged,  with  a  great  violence. 

I  have  been  the  longer  infilling  upon  the 
nature  of  flexible  Bodies,  and  made  it  one 
part  of  my  buflnefs  at  this  time  to  explain  the 
reafon,  why  thofe,  that  have  a  rigidity,  do 
recoil ;  not  only  to  fhew,  why  the  Cartilages 
may  be  bent  without  breaking,  and  how  they 
endeavour  to  return,  after  they  are  bent,  to 
their  natural  figure;  but  becaufe  I  defigned, 
that,  what  I  have  faid  concerning  the  flexibi¬ 
lity  and  power  of  reftitution,  which  are  in 
fome  Bodies,  fhould  ferve  as  fome  account  of 
the  nature  of  thefe  parts  of  the  Particles 
which  they  confift  of,  and  of  the  order  in 
which  thefe  Particles  are  difpofed.  Now 
therefore,  to  make  a  particular  application  of 
what  I  have  faid  of  the  nature  and  parts 
of  a  flexible  and  recoiling  Body,  to  the  Car¬ 
tilages  ; 
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tilages;  the  figure  of  their  Particles  is  long, 
and  they  are  fmooth,  their  pofition  ftreight, 
their  extremities  diftinct ;  between  which 
there  are  Interftices,  and  in  thefe  Interfcices 
is  an  included  Air  :  the  Particles  are  difpofed 
in  a  certain  order,  fo  that  in  every  Series 
they  reach  with  their  extremities  to  fome  in¬ 
termediate  part,  or  near  to  the  middle  of 
thofe  which  are  next  to  them  laterally,  and 
lie  quite  over  the  Interftices,  which  are  form'd 
between  the  extremities  of  thofe  on  their 
fides,  whereby  the  Spatiola  are  inclofed,  and 
the  Air  contained  in  them  is  ftridtly  impri- 
foned. 

From  hence  we  may  underftand  wherein 
the  difference  between  a  Bone  and  a  Carti¬ 
lage  does  confift;  that  in  one  the  Particles 
are  united  at  their  extremities,  fo  that  every 
Series  makes  a  continued  and  compleat  ftring, 
whereas  in  the  other  they  are  diftindt ;  and 
there  are  little  diftances  or  cavities  between 
their  ends,  fo  that  they  are  in  every  feries  ca¬ 
pable  of  being  driven  nearer  to,  or  forced 
farther  from  one  another.  And  this  is  the 
alteration  that  a  Cartilage  undergoes  when  it 
becomes  a  Bone,  to  wit,  the  Particles  at  their 
extremities  are  fo  nourifh’d,  and  receive  fuch 
an  addition,  as  to  touch  one  another  there  to 
unite  and  acquire  a  continuity  \  which  makes 
them  in  every  Series  form  an  entire  ftring, 

T  4  when 
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when  the  implanted  Air  has  a  pafiage  out  of 
the  Interfaces,  and  gives  way  to  that  Nou- 
rifhment  whole  acceffion  it  did  before  relift. 
By  this  union  of  the  Particles  the  temper  of  it 
is  altered;  and  it  being  difficult  to  difingage 
and  part  them,  it  grows  firm  and  inflexible. 

The  terreftrial  parts,  and  the  fixt  Salt  in 
the  Cartilages,  whilft  they  obtain  their  pro¬ 
per  nature,  are  much  lefs  in  proportion  to  the 
other  parts,  than  they  are  in  a  Bone.  For  I 
find  there  remains  after  Calcination  but  a~ 
bout  a  fifteenth  part. 

The  Cartilages  have  a  Membrane,  as  the 
Bones  have,  which,  to  lpeak  properly,  we 
mu  ft  call  the  Perichondrium^  though  it  is  in 
a  manner  the  fame,  and  a  continuation  of 
the  Periojleum ;  confifting  of  the  fame  fort  of 
threads,  being  of  the  fame  texture,  and  eve¬ 
ry  way  fo  agreeing  with  it,  that  I  need  not 
ftand  to  give  a  particular  account  of  it.  Nei¬ 
ther  does  the  ufe  and  defign  of  the  Perichon¬ 
drium  differ  from  them  of  the  Membrane, 
which  immediately  covers  the  Bones;  it 
ferves  to  cloath  the  parts,  and  helps  to  fet 
bounds  to  their  Accretion:  it  fupplies  the 
want  of  Nerves  in  them,  gives  them  a  fenfl- 
bility,  and  affords  them,  thofe  Spirits  which 
are  neceffary  to  affift  in  their  increafe ;  and  is 
a  medium ,  whereby  the  Tendons  of  the  Muf- 
cles  are  fixed  to  thofe  Cartilages  which  have 

•  any 
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any  of  them  inferted  into  them,  as  thole  of 
the  Larynx ,  and  fome  others.  But  in  thofe 
that  are  joined  to  any  of  the  Bones,  it  feems 
to  be  chiefly  ferviceable  in  ilrengthning  their 
conjunction.For  tho’  there  be  another  contriv¬ 
ance  for  joining  of  them,  yet  when  this  Mem¬ 
brane  is  taken  off,  or  divided  round  that  part 
where  they  meet,  they  are  eafily  feparated. 

For  ftrengthning  the  adhefion  of  the  Peri¬ 
chondrium  to  the  Griftles,  and  confequently, 
to  make  the  conjunction  of  the  Bones  and 
Cartilages,  which  are  united,  and  the  union 
of  any  part  that  appertains  to  them,  more 
firm,  they  have  little  Furrows  and  fuperfi- 
cial  Pits,  or  depreffions,  fo  to  inlarge  their  fu- 
perficies,  where  their  Membrane  is  applied, 
and  adheres  to  them ;  which  it  does  partly 
by  an  immediate  contiguity :  which  manner 
of  Conjunction,  as  I  obferved,  when  I  gave 
an  account  of  the  Periofieum ,  is  fo  much  the 
more  firm,  as  the  furface,  where  two  Bodies 
fo  united,  do  immediately  touch  one  another, 
is  larger;  and  therefore  this  Membrane  has 
on  that  fide  which  lies  next  to  the  Cartilage, 
inequalities  and  protuberances,  exactly  fitted 
to,  and  filling  the  fuperficial  Cavities,  which 
are  formed  in  the  part  it  adheres  to. 

But  befides  this'hnanner  of  Conjunction, 
their  Membrane  is  united  to  them  by  fmall 

Fibrillce ,  or  threads,  which  enter  fome  way 

into 
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Into  their  fubftance ;  as  thofe  of  the  Teriofe - 
urn  are  inferted  into  the  Bones.  By  thefe  are 
fupplied  the  Spirits,  which  ferve  in  their  Ac¬ 
cretion,  and  by  whofe  mediation  we  may 
reafonably  fuppofe  that  the  Cartilages  have 
fome  other  fenfe  than  what  is  external,  and 
merely  in  their  Membrane. 

Though  they  prefent  us  with  a  whitifh 
colour,  they  are  not  deftitute  of  Blood-Vef- 
fels,  but  they  have  abundance  of  them;  fo 
that  in  the  fingle  Cartilago  T hyroides  I  have 
feen  fome  hundreds  of  Pores,  by  fome  of 
which  fome  of  the  Veflels  pafs’d  into  it,  as 
by  others  fome  of  them  had  theit  egrefs. 
Thefe  all  ferve  only  for  their  Accretion  and 
Nutrition. 

The  Cartilages  do  not  feem  to  have  any 
medullary  Oil  feparated  within  them  from 
their  Arterial  Blood.  For  though  they  evi¬ 
dently  ftand  in  need  of  fomething  of  that  or 
the  like  nature,  and  when  I  have  traced  the 
Blood- Velfels,  which  run  along  commonly 
in  the  middle  of  thofe  Cartilages  which  are 
of  a  long  figure,  fo  far  as  the  part  where  I 
thought  they  had  their  termination,  I  have 
fometime  found  an  oily  fubftance  beyond 
it ;  yet  I  could  not  difcover  any  Veiicles  or 
Glandules  for  the  fepafuon  of  it,  fo  that 
that  Oil  feemed  to  be  fupplied  from  the  Bone 
to  which  it  was  united.  Thus  in  my  account 
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of  the  Marrow  I  fuppofed  fome  part  of  the 
medullary  Oil  to  be  affigned  to  the  Cartilages, 
where  they  are  joined  to  any  Bones;  and  I  ob- 
ferved  that  there  are  Pores,  which  I  cannot 
but  think  are  formed  for  the  communication 
of  it  from  one  to  the  other. 

For  the  joining  of  thofe  Cartilages  to  the 
Bones,  which  are  united  to  any  of  them  (be- 
fides  the  fervice  of  their  Membrane,  which 
I  have  taken  notice  of)  the  Bones  are  formed 
in  that  part  which  is  applied  to  them  with 
fome  confpicuous  Protuberances,  or  fhort 
and  obtufe  Roots,  and  other  leiTer  Radicles, 
which  are  numerous,  and  ftand  thick  toge¬ 
ther  as  well  in  thofe  Protuberances,  as  in  the 
other  parts  of  that  end  of  the  Bones  by  which 
they  are  a  little  way  implanted  into  the  Car¬ 
tilages. 


Of 
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the  life  of  the  Cartilages. 


IE  ufe  of  the  Cartilages  in  general, 
is  no  obfcure  thing.  We  muffc 
confider,  that  there  are  fome  parts 
of  the  Body,  which  require  a 
greater  ftrength  and  folidity  than  was  agree¬ 
able  with  the  nature  of  the  Fibres,  or  Liga¬ 
ments,  as  they  are  neceflary  for  the  defence 
of  fome  tender  and  noble  Parts,  or  for  the 
Dilatation  of  fome  paflages,  to  keep  it  di- 
ftended,  and  to  reftore  it  to  its  natural  capaci¬ 
ty,  when  it  has  been  comprefs’d  and  ftreight- 
ned;  and  yet  withal,  it  was  no  lefs  requifite 
that  they  fhould  be  more  flexible  than  the 
Bones,  and  fo  pliable  as  to  alter  their  figure, 
when  the  motions  and  actions  of  fome  of  the 
parts  which  they  either  protect,  or  are  united, 
or  adjacent  to,  do  require  it.  Now  to  make 
a  Part  both  folid  and  flexible,  and  fo  capable 
of  anfwering  both  thefe  intenfions.  Nature 
has  formed  the  Cartilages,  which  are  of  a 
middle  temper,  between  a  Bone  and  a  Liga¬ 
ment,  that  partake  of  the  firmnels  and  rigi¬ 
dity  of  one,  and  the  flexibility  of  the  other; 
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2nd.  they  arc  made  uie  of  wherever  a  firmer 
part  than  a  Ligament,  and  a  more  pliable 
fubftance  than  a  Bone,  is  required.  A.nd  it 
were  an  eafy  thing  to  fliew,  how  all  parts  of 
this  Conftitution  are  neceffary  and  ferviceable 
in  every  part  where  they  are  planted:  but  I 
think  it  not  needful,  fince  every  one  that  does 
but  view  and  confider  the  parts  which  they 
are  appointed  to,  may  have  the  profpedt  of 
them,  and  the  reafon  of  this  contrivance  at 
the  lame  time.  1  lhall  only  give  my  thoughts 
particularly  concerning  the  ufe  of  the  Car¬ 
tilages,  which  are  united  to  the  true  Ribs, 
becaufe  their  ufe,  and  the  manner  in  which 
they  are  ferviceable  in  Refpiration,  feems  to 
be  imperfectly  explained,  and  not  truly  un- 
derjftood. 

Any  one  may  be  fenfible,  how  impro¬ 
vident  Nature  had  been,  if  fhe  had  made 
the  Walls  of  the  Thorax  fibrous,  and  plac¬ 
ed  two  of  the  greateft  Engines  of  Life  with¬ 
out  a  folid  defence  on  thofe  fides  which 
are  obnoxious  to  external  prefiures  and  in¬ 
juries.  Eut  as  thefe  parts  were  to  be  pro¬ 
tected,  fo  there  is  the  neceffary  aCtion  of 
Refpiration,  which,  as  it  was  not  to  be  in¬ 
terrupted,  nor  the  parts  infervient  thereunto 
to  be  injured  by  external  violence;  fo  there 
muff  be  fome  contrivance,  that  it  may  not' 
be  hindered  by  the  ftruCture  and  nature  of 
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the  parts  which  inclofe  the  Cavity  of  the 
Breaft.  If  the  Cartilages  of  the  Breaft  had 
been  Ligaments,  or  only  membra ious,  the 
Heart  and  Lungs  could  have  had  no  de¬ 
fence  and  fecurity  againft  the  impreffions 
which  the  violence,  offered  to  theie  parts, 
had  been  apt  to  make  upon  them.  If  they 
had  been  plainly  Bones,  that  Bow  which 
lies  between  the  Sternum  and  the  Vertebres, 
had  not  been  capable  of  an  Elongation ; 
which  is  certainly  the  thing  defigned  in  ma¬ 
king  fome  part  of  it  cartilaginous,  that  by 
the  reducing  of  that  part  to  a  more  ftreight 
figure,  both  the  Vertebres  and  Breaft-Bone 
may  be  protruded. 

The  learned  and  ingenious  Dr.  Mayo  has 
given  us  a  good  account,  how  the  Ribs  do 
contribute  to  the  ampliation  of  the  Breaft, 
by  the  alteration  of  their  pofition;  and  be¬ 
ing  raifed  from  that  Plan  which  divides 
the  Cavity  of  the  Breaft  into  two  equal 
parts,  towards  which  they  did  before  in¬ 
cline,  be  it  the  Mediafinumy  or  be  it  imagi¬ 
nary  ;  fo  that  whereas  before  they  made  a- 
cute,  they  come  to  form  right  Angles  with 
that  Plan.  For  the  Ribs,  as  he  obferves, 
are  not  articulated  with  the  Spine  and 
Breaft-Bone  at  right  Angles,  but  fo  as  to 
form  acute  Angles  beneath  themfelves :  and 
he  fuppofes  the  Cartilages  are  joined  to 

them, 
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them,  to  add  to  their  length,  and  for  aug¬ 
menting  the  Concave  of  their  Arch.  And 
this  is  demonftrable,  that  if  feveral  Bows 
or  incurvated  Bodies,  as  the  Ribs  are,  ly¬ 
ing  upon,  or  inclining  to  a  Plan,  be  fo 
railed  as  to  reft  upon  their  extremities,  and 
to  make  Right  Angles  with  that  Plan, 
they  will  form  a  large  Cavity  under  their 
Arches.  But  ft  this  were  the  defign  of 
the  Cartilages,  the  Ribs  would  have  done 
this  as  well  if  every  one  of  them  had 
been  a  continued  Bone  from  the  Sternum 
to  the  Vertebres.  Therefore,  I  conceive, 
that  they  are  intended  to  make  the  Ribs 
more  capable  of  altering  their  figure,  and 
fo  contribute  another  way  to  the  ddira- 
.ion  of  the  Breaft.  I  (Ml  no.dttl.be 
affraid  to  afierr,  that  the  Cartilages  do  fome 
particular  way  add  to  the  capacity  of  the 
Breaft  in  Inlpiration,  as  I  doubt  not,  but 
they  likewife  ad  a  part,  and  affift  in  the 
Contradion  of  it  when  the  Air  is  forced 
out  of  the  Lungs. 

Firft,  I  lay,  they  help  in  inlarging  the 
Cavity  of  the  ‘Thorax ,  not  merely  by  being 
raifed  from  the  Plan,  towards  which  the 
Ribs  incline  when  the  Air  is  evacuated; 
but  by  altering  their  figure,  when  they  af- 
cend  towards  the  Clavicles.  For  if  we  ftrid- 
ly  obferve  the  ampliation  of  the  Breaft,  when 
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we  draw  in  the  Air,  we  fhall  find  that  there 
is  fomething  more  added  to  the  Capacity  of 
it,  than  what  can  proceed  from  the  elevation 
only  of  the  Ribs :  it  will  appear  to  any  one, 
that  takes  notice  of  it,  that  the  Vertebres  of 
the  ‘thorax  are  driven  outwards,  and  the 
Sternum,  though  not  fo  fenfibly,  is  protrud¬ 
ed,  when  we  infpire ;  which  cannot  be  ef¬ 
faced  by  the  elevation  of  the  Ribs,  and  their 
forming  Right  Angles,  with  that  Plan  from 
which  they  are  raifed.  For  although  this 
does  inlarge  the  Cavity  of  the  Bread;  in  that 
part  which  is  under  their  Arches,  yet  this  e- 
levation  alone  does  make  no  alteration  in 
their  Longitude,  without  which  it  is  im- 
poflible  they  fhould  protrude  both  thofe  parts 
that  are  joined  to  their  extremities,  at  the 
fame  time.  For  fo  long  as  the  didance  be¬ 
tween  their  extremities  is  the  fame  when 
they  are  pulled  up  towards  the  Clavicles,  as 
when  they  defcend,  this  alteration  of  their 
pofition  only  can  no  ways  thruft  forth  the 
parts  which  are  fixed  to  their  extremities. 

Therefore,  to  folve  this  thing  of  the  pro- 
trufion  of  the  Vertebres  and  Sternum  in  In- 
fpiration,  we  mud  fuppofe,  when  the  Ribs 
afcend,  fuch  a  change  of  their  figure  in  fome 
part  of  them,  as  makes  an  addition  to  the 
length  of  the  whole.  And  we  (hall  fee  how 

this  is  done,  if  we  obferve  the  figure  of  the 
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Cartilages  that  are  joined  to  the  true  Ribs, 
how  it  is  a  fort  of  an  Angle  ;  fo  that  as  this 
Arigle  is  more  or  lefs  Obtufe,  the  extreme 
part,  both  of  the  •  Rib  and  Cartilage,  recede 
farther  from,  or  come  nearer  to  one  another. 
So  that  when  the  Ribs  defcend  and  incline 
towards  their  Plan,  and  their  Cartilages  ob¬ 
tain  their  natural  figure,  this  Angle,  as  it  is 
always  obtufe,  comes  nearer  to  a  Right  An¬ 
gle;  but  when  they  are  drawn  up,  it  is  ren¬ 
dered  more  Obtufe.  And  as  the  alteration  of 
their  figure,  when  we  draw  in  the  Air,  and 
the  refiitution  of  it  in  expiration,  require 
their  flexibility,  fo  I  have  obferved  thefe  Car¬ 
tilages  to  have  continued  cartilaginous  and 
flexible,  where  this  Angle  has  been,  when 
the  reft  of  the  Cartilage  has  been  of  a  bony 
nature;  which  confirmed  me  in  my  Opinion, 
that  this  angular  part  of  them  is  particularly 
defigned  for  their  elongation,  at  that  time 
when  we  infpire.  Now  this  is  capable  of  a 
!  Demonftration,’  that  as  an  Angle  becomes 
more  Obtufe,  and  it  approaches  nearer  to  a 
ftreight  Line,  the  diftance  between  the  ex¬ 
tremities  of  the  two  lateral  Lines,  which 
form  it,  will  be  increafed.  So  it  is  here, 
the  Angle  of  the  Cartilages  being  rendered 
more  Obtufe  by  the  contraction  of  the  In- 
tercoftal  Mufcles,  and  they  being  reduced 
nearer  to  ftreight  figure,  when  the  Ribs 
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are  raifed,  their  extremities  do  neceflarlly 
recede  from  each  other,  and  confequently 
thruft  out  the  Sternum  to  which  they  are 
united  at  one  end,  and  drive  back  the  Ribs 
which  are  joined  to  the  other,  by  the  me¬ 
diation  of  which  they  protrude  the  Yerte- 
bres.  And  if  this  were  not  the  defign  of 
that  angular  figure  which  thefe  Cartilages 
obtain,  to  wit,  to  add  to  the  Capacity  of 
the  Bread:  by  the  protrufion  of  thofe  parts, 
but  only  to  inlarge  the  Cavity  or  Arch  un¬ 
der  the  Ribs  in  their  elevation,  I  do  not 
fee  why  Nature  has  made  this  difference  be¬ 
tween  their  figure  and  that  of  the  Ribs, 
and  did  not  rather  give  them  both  the 
fame  obliquity,  fo  as  to  make  one  exad: 
Bow  of  them  both.  Nay,  why  has  Nature 
made  any  fuch  thing  as  Cartilages  here,  and 
filled  up  fome  part  of  the  diftance  between 
the  Vertebres  and  Sternum  with  a  fubftance 
of  a  flexible  temper,  if  it  were  not  with 
this  defign,  to  make  them  capable  of  an  e- 
longation;  when,  if  every  Rib  had  been  a 
continued  Bone  to  the  Sternum ,  and  had  had 
no  fuch  thing  as  a  Cartilage  joined  to  it,  it 
had  with  an  Articulation  at  the  Breaft-Bone 
been  as  readily  difpofed  to  afcend  towards 
the  Clavile,  and  would  have  formed  the 
lame  Arch,  as  it  does  with  it,  if  we  fup~ 
.pofe  no  alteration  in  the  figure  of  this  part, 
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I  have,  fecondly,  made  thefe  Cartilages 
no  confpire  in  expiration  to  prove  which, 
we  mu  ft  confider,  that  they  obtain  their 
'roper  figure,  and  their  parts  have  their 
atural  pofition  only,  when  the  Breaft  is 
ontradled:  and  becaufe  there  cannot  be 
fuch  a  change  in  the  figure  of  the  Carri¬ 
ages,  as  renders  their  Angle  more  obtufe 
han  it  naturally  is,  without  the  fame  di- 
urbance  to  their  Particles,  and  the  fame 
Iteration  in  their  Pores,  or  the  Interftices 
etween  the  extremities  of  the  Particles, 
s  there  are  upon  the  inflexion  of  any  rigid 
ody,  (for  what  inflexion  is  to  a  Body  that 
s  ftreight,  the  fame  is  extenfion  to  that 
hich  is  crooked)  therefore  there  muft  ne- 
effarily  be  a  preffure  upon  the  Spring,  ei- 
her  of  an  internal  included  Air,  or  of  the 
xternal  Air,  as  the  Convex  is  (hortned,  or 
the  Concave  is  elongated:  for  in  the  exten¬ 
sion  or  reducing  of  an  oblique  Body  nearer 
to  a  ftreight  figure,  different  from  what  it 
is  in  the  bending  of  one  that  is  ftreight, 
when  there  is  an  elongation,  it  is  on  the 
Concave,  and  the  abbreviation  is  on  the 
onvex  part. 

Thefe  Cartilages,  therefore,  having  from 
:he  Spring  of  the  Air  a  power  of  reftitu- 
:ion,  will,  when  their  figure,  and  the  capa- 
:ity  of  their  Pores  are  fo  altered  as  to  mak$ 
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a  preflure  upon  it,  recoyl,  and  without  the 
help  of  any  Mufcles  return  to  their  firft  fi¬ 
gure  j  as  we  fee  in  the  Epiglottis ,  which  is 
not  fo  rigid.  By  this  power  of  restitution 
they  are  one  caufe  of  their  own,  and  of  the 
Ribs  fubfidence,  whereby  they  contrail  the 
Cavity  of  the  Bread:;  and  by  making  a  pref- 
fure  upon  the  inflated  Lungs,  contribute  to 
the  expiration  of  the  Air  which  diftended 
them.  And  this  is  one  great  reafon  why 
the  T* borax  is  contracted  in  all  dead  Bodies. 
This,  we  cannot  think,  proceeds  from  any 
aCtion  of  the  Mufcles,  which  ferve  for  ex¬ 
piration,  unlefs  we  will  fuppofe  they  are  al¬ 
ways  the  laffc  that  aCt  a  which  feems  to  be 
improbable,  when  we  have  better  reafons 
to  conclude  that  the  infpiratory  Mufcles  are 
the  laft  of  all  thefe  that  contract  themfelves. 
Let  them  be  which  they  will,  this  is  certain, 
that  after  Death  neither  of  them  can  modi¬ 
fy  the  Cavity  of  the  Bread:,  either  by  con¬ 
tracting  or  did:ending  of  it}  whereas,  if  the 
Lungs  are  then  inflated,  and  the  f  borax- is 
dilated,  flill  it  afterwards  contracts  it  felf. 
And  though  this  is  partly  to  be  afcribed  to 
the  fubfidence  of  the  Veficulous  fubftance 
of  the  Lungs,  yet,  if  we  confided  that  the 
refilience,  or  reflection  of  thefe  Cartilages, 
when  they  are  extended,  arifing  from  the  1 
elafticity  of  the  Air,  without  any  depen-  * 
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dence  upon  the  Animal  Spirits,  the  power 
of  it  remains  the  fame  when  the  Body  is 
dead  as  it  was  before ;  and  that  they  have 
dill  a  natural  conatus  to  return  to  that  Fi¬ 
gure  which  they  cannot  obtain  without  the 
depreflion  of  the  Ribs,  and  the  contraction 
of  the  Bread: ;  we  cannot  but  think  that  this 
is  one  thing  that  determines  the  podure  of 
the  one,  the  figure  and  capacity  of  the  other 
after  Death. 
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